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papers should 
Dovs, M.D, 
IGAN, HE PURPOSE OF this paper is to re- Fray (5) dealing with pineal position as 
th the under ee the significance of displaced determined by the lateral view, stimulated 
pore physiologic intracranial calcification in the the adoption of a routine determination of 
typeniiiie diagnosis of space-occupying disease and pineal position by many radiologists. 
1 paper, and thus stimulate greater interest in the Vastine and Kinney established the 
© submitted demonstration and recognition of normally normal pineal zone in relation to the 
n the mam and abnormally located calcifications by anterior and posterior extremities of the 
—e roentgen study. cranium by measuring, on the lateral 
chin Gian Ever since the pineal was demonstrated films of several hundred normal persons, 
published by roentgen methods (Fig. 1A), its import- the distance from the inner table of the 
mited. For ance as an intracranial landmark has been frontal bone to the pineal and plotting 
r, estimates appreciated. More than three decades this measurement against the anteropos- 
a i ago Schiiller (1) stated that a diagnosis of terior dimension of the skull. The normal 
+ space-taking disease was indicated when pineal zone in relation to the vertex and 
nts will not roentgenograms revealed pineal displace- base was determined by plotting the dis- 
and drav- ment. tance from the inner table of the vault 
bry os In 1925, in order to determine in just to the pineal against the vertex-base dimen- 
pay 4 what percentage of persons the pineal is_ sion (Fig. 1, Band C). 
hhs the dif calcified, Naffziger (2) studied roentgeno- By use of the Vastine-Kinney measure- 
irected, by grams of the skull obtained in 215 consec- ments and charts, it is easy to determine 
he margu utive cases. He found roentgen evidence whether the pineal is in normal relation to 
be a of calcification in 45 per cent and therefore the extremities of the cranium as measured 
wrt advocated stereoscopic studies, especially on the lateral film. When the pineal is 
a oul in the anteroposterior projection, in the outside its normal zone, a space-occupying 
presence of increased intracranial pressure, lesion is the usual cause. The approxi- 
LOGY whe as a means of ascertaining the position of mate position of the lesion is determined 
oe 4 the gland. He reported lateral displace- by the direction of displacement of the 
ment of the pineal in 2 patients with brain _ pineal. 
thors, for tumors. Excellent articles by Vastine Dyke (4) determined the position of the 
itor. and ] Kinney (3) and later by Dyke (4) and pineal in 3,000 consecutive skull examina- 


‘From the Departments of Radiology, Temple University and Germantown Hospitals, Philadelphia, 


Penna. 


Francisco, Calif., Dec. 5-10, 1948. 
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Fig. 1A. Vastine-Kinney measurements. The distance (measured in cm.) from the inner 
table of the frontal bone to the pineal (1) is plotted against the anteroposterior dimension of the 
skull (1 plus 2) and the measurement from the inner table of the vault to the pineal (3) is plotted 
against the vertex-base dimension (3 plus 4). When the pineal is spotted between the oblique 
lines in the charts (Fig. 1, B and C) it is in the normal zones. 
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Fig. 1, B and C. Vastine-Kinney charts. Whes 
the pineal is spotted between the oblique lines, its ® 
the normal zones. 
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DISPLACED INTRACRANIAL CALCIFICATION 


Fig. 2. Normal pineal and choroid plexus calcifications. 
to the choroids (2) is demonstrated in the frontal (A) and occipital views (B). 


(B, 2) are projected above the level of the pineal (1). 


tions, using this method, and after care- 
fully correlating the results with the clinical 
and other findings, concluded that they 
were reliable. He found the pineal slightly 
in front of the Vastine-Kinney zone in a 
number of normals, but otherwise his 
results were the same. 

A few.years later Fray (5) advocated 
different methods of measurement on the 
lateral film which clearly indicate whether 
the pineal is in normal relation to the ex- 
tremities of the cranium. His method 
yields good results and is preferred by 
some. 

Further information about the position 
of the pineal is obtained when it is demon- 
strated by either frontal or occipital pro- 
jections, because its relation to the sides 
of the cranium is revealed and space- 
occupying disease is thus lateralized (Fig. 
2,AandB,1). Stereoscopic views are often 
necessary in order to determine whether 
the visible calcific shadow is actually in the 
pineal. They are indicated when the latter 


The relation of the midline pineal calcification (1) 
In the occipital view the choroids 


Fig. 3. Pineal displacement by metastatic bronchial 
carcinoma, The tumor displaced the pineal 3.5 mm. 


to the opposite side. 
mm. from the midline. 


Top normal displacement is 2.5 
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Fig. 4. Downward and posterior displacement of the pineal by a large subdural hematoma 
covering both cerebral hemispheres (A, 1). The pineal returned to its normal position (B, 1) after | 
the clot was evacuated through trephine openings (B, 3). Pressure decalcification of the dorsum 
sellae (A, 2; 8, 2) disappeared several months after surgery. 
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js not demonstrable in non-stereoscopic 


jews. 

"aaaniy the pineal is situated midway 
between the sides of the cranium (Fig. 2). 
Occasionally it is found as far as 2 mm., and 
rarely 2.5 mm., from the mid-sagittal 
plane of the cranium in the absence of 
clinical evidence of intracranial disease. 
A deviation of more than 2.5 mm. is 
indicative of significant abnormality, usu- 
ally a space-taking lesion (Fig. 3). 

Determination of the position of the 
pineal is important when the clinical 
findings are borderline and there is no 
evidence of bone erosion and abnormal 
calcification to suggest intracranial disease. 
Abnormal pineal position necessitates fur- 
ther investigation, while normal findings 
are reassuring. 

It is of even greater importance to deter- 
mine the location of the pineal when the 
neurologic findings indicate an expanding 
lesion and contrast studies are considered 
hazardous because of the critical condition 
of the patient. 

Pineal displacement, is most frequently 
on the basis of a primary brain tumor. 
Glioma outranks all other primary tumors 
as a cause of pineal displacement, with 
meningioma second in incidence (4). Not 
infrequently a metastatic tumor is respon- 
sible. For this reason, every patient with 
evidence of a brain tumor should have a 
complete investigation of all systems, in- 
cluding roentgen studies to exclude a pri- 
mary lesion elsewhere before craniotomy is 
done (Fig. 3). Since 65 per cent of metas- 
tatic brain tumors arise in the lung and 
breast, these areas should be investigated 
primarily. 

Next in order after tumor as a cause of 
pineal displacement is a hematoma, usu- 
ally subdural in location. Subdural hema- 
toma is nearly always traumatic. Fre- 
quently evidence substantiating it is lack- 
ing unless the hemorrhage is large enough 
to displace the pineal or is calcified. In 
the patient whose films are reproduced in 
Figure 4, a clinical diagnosis of subdural 
hematoma was supported by finding the 
pineal displaced downward and poster- 
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Fig. 5. Brain abscess displacing the pineal 7 mm. 
from the midline. Clinical diagnosis of temporal lobe 
abscess of otitic origin. Air was injected into cavity 
after drainage (1). 
iorly (A, 1). After evacuation of the clot, 
the pineal returned to its normal position 
(B, 1). 

Intracerebral hematomas often attain 
sufficient size to displace the pineal, and 
this condition must therefore be considered 
in the differential diagnosis. In two of 
three temporal lobe hematomas, Scott (6) 
found the pineal displaced significantly 
from the midline to the opposite side of the 
brain. Less frequently found space-taking 
lesions that may cause pineal displacement 
are subdural hygroma, brain abscess (Fig. 
5), cyst, and granuloma. 

The choroid plexuses of the lateral ven- 
tricles are relatively poor landmarks in 
comparison to the pineal, since the inci- 
dence of calcification in these structures, 
before the age of fifty, is low, and it is 
frequently asymmetrical and unilateral. 
Since calcification normally occurs at dif- 
ferent levels in the choroids, it is difficult 
to be certain whether mild varietions in 
their position are significant. Howevcr, 


‘ 


Fig. 6. Downward and forward displacement of choroid calcification (1) by a tumor. 
The choroid in the other lateral ventricle (2) is slightly displaced in opposite directions. 


Palx and pineal displacement (A, 1 and 2) by a tumor, Compare the sharp borders of physiologic cal- 
cification (A, 1) with the irregular margins of calcification in a meningioma (B, 1). 
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a marked change in position of a well cal- 
cified choroid must be considered sugges- 
tive of tumor and evaluated in relation to 
the clinical and other roentgen findings 
(Fig. 6). 

When a calcified choroid is displaced 
sufficiently to indicate space-taking dis- 
ease, other roentgen findings, as sellar 
erosion and pineal displacement, are often 
evident. This is not always true, how- 
ever, as emphasized in an excellent article 
by Childe (7). He reports that in 3 of 
8 patients with displacement of a calcified 
choroid by an expanding lesion, the diagno- 
sis was based on this finding alone, since 
the pineal was not calcified nor the sella 
eroded. 

The skull roentgenograms of two cases 
with expanding intracranial lesions re- 
ported by Wood (8) showed no other 
abnormality than displacement of a cal- 
cified choroid. His review of the literature 
revealed that most of the lesions which 
caused such displacement were posterior 
to the choroid or in the temporal lobe. 
In one case, previously reported (9), a 
calcified choroid was displaced downward 
and forward by a large tumor (Fig. 6). 

Physiologic calcification in the falx is 
infrequently helpful in the diagnosis of 
space-occupying disease, because it is 
usually manifest as a few small plaques near 
the vertex. Displacement of extensive 
sheath-like calcification in the falx by an 
expanding lesion is uncommon but, when 
present, is well demonstrated by frontal 
(Fig. 7A, 1) and occipital views. 

It is important to differentiate physio- 
logic calcification in the dura from calci- 
fication on the basis of meningioma, espe- 
cially in the vertex and falx regions. 
Physiologic calcification is linear and its 
margins are usually sharp in contrast to the 
fuzzy borders of calcification due to menin- 
gioma (Fig. 7B, 1). 


SUMMARY AND CONCLUSIONS 


The roentgen demonstration of physio- 
logic calcification is an important diagnos- 
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tic aid in the recognition and evaluation of 
space-taking disease in the cranium. Cal- 
cification occurs in the pineal more fre- 
quently than in other intracranial struc- 
tures and therefore more information is 
obtained by a study of its position than of 
the choroids and falx. Every effort should 
be made to demonstrate calcification in the 
pineal, not only in lateral views but also in 
frontal and occipital views. For the latter 
two projections, stereoscopic studies are 
often essential, and such studies are more 
informative than single views for all pro- 
jections. 

Displacement of the pineal from the mid- 
line of more than 2.5 mm. indicates signifi- 
cant intracranial abnormality, usually 
space-occupying disease. Displacement of 
the pineal, choroids of the lateral ventricles, 
and falx by various space-taking diseases 
is demonstrated and discussed. 


Germantown Hospital 
Philadelphia 44, Penna. 
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SUMARIO 


Demostracién Roentgenoldgica de la Calcificacidn Fisiolégica Intracraneal Desplazada ¢ 
Importancia de la Misma en el Diagndstico de los Tumores 
y Otras Afecciones Emplazadas del Cerebro 


El descubrimiento roentgenolégico de 
la calcificacién fisiol6gica constituye un im- 
portante auxiliar diagnéstico en el diagnés- 
tico y justipreciacién de toda enfermedad 
que ocupa espacio en el craneo. La calci- 
ficacién es mas frecuente en la glandula 
pineal que en otros tejidos intracraneales, 
por lo cual se obtiene mas informacién 
estudiando la posicién de la misma que 
la de los plexos coroideos y la hoz. Debe 
hacerse todo lo posible para descubrir la 
calcificacién pineal, no sdélo en las vistas 
laterales, sino también en las frontales y 
occipitales. Para estas dos tiltimas pro- 
yecciones, los estudios estereoscépicos re- 


sultan a menudo indispensables, siendo 
mas informativos que las vistas aisladas en 
todas las proyecciones. 

Un desplazamiento de la pineal de més 
de 2.5 mm. de la linea media indica ung 
importante anomalia intracraneana, por lo 
general enfermedad que abarca espacio, y 
mas especialmente glioma, meningioma 0 
hematoma. El desplazamiento de los 
plexos coroideos de los ventriculos late- 
rales, cuando se descubre, indica igualmente 
lesion que ocupa espacio. La calcificacién 
de la hoz es menos fitil en el diagndstico por 
soler manifestarse Gnicamente en forma de 
algunas plaquillas cerca del vértice. 
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IGHTH NERVE tumors account for about 

6 per cent of all intracranial neoplasms 
(12,18). As they are particularly suited to 
surgical removal, their early recognition is 
essential. The present study was under- 
taken to see how often we, as radiologists, 
help in their diagnosis. 


Fig. 1. 


The data upon which this report is based 
were taken from the records of the Neuro- 
surgical Services of the Hospital of the 
University of Pennsylvania, the Graduate 
Hospital of the University of Pennsylvania, 
and the Temple University Hospital, made 
available to us through the kindness of the 
neurosurgeons of these hospitals, Dr. Fran- 
cis C. Grant, Dr. Robert A. Groff, and Dr. 
Michael Scott. 

Records of 129 patients with proved Sth 
nerve tumors were reviewed. Of these, 83 


Eighth Nerve Tumors: Their Roentgen Manifestations’ 


TEILIP J. HODES, M.D., EUGENE P. PENDERGRASS, M.D., and BARTON R. YOUNG, M.D. 
Philadelphia, Penna. 


were operated upon at the Hospital of the 
University of Pennsylvania, 29 at the 
Graduate Hospital of the University of 
Pennsylvania, and 17 at the Temple Uni- 
versity Hospital. In 122 cases the verbal 


descriptions of the roentgen findings were 
considered satisfactory for analysis, and in 


Normal and symmetrical internal auditory canals seen in the postero-anterior 
projection. 


70 we personally reviewed and studied 
the roentgenograms. 

The purposes of the present communica- 
tion are, first, to review the literature con- 
cerning the anatomy, pathology, and clini- 
cal findings in Sth nerve tumors, and 
second, to record their roentgen manifesta- 
tions. 


ANATOMY 


The Sth nerve enters the brain at the 
inferior border of the pons, It contains 


From the Departments of Radiology of the Hospital of the University of Pennsylvania and the Temple Univer 


sity Hospital. Presented at the Thirty-fourth Annual Meeting of the Radiological Society of North America, San 


Francisco, Calif., Dec. 5 10, 1948. 
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Normal and asymmetrical internal auditory canals seen in the occipital pro- 
jection. 
A. The right internal auditory canal, a, is wider than b. 
B. The right internal auditory canal, c, is wider than d. 


two groups of fibers, those supplying the 
cochlea, concerned with hearirg, and those 
which supply the semicircular canals, the 
utricle, and saccule, which are concerned 
with posture and equilibrium. ‘These por- 


tions of the acoustic nerve are known, re- 
spectively, as the cochlear nerve and the 
vestibular nerve (12, 11, 3). 

As the nerve passes from the internal 
auditory canal to the brain stem, it courses 
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EIGHTH NERVE TUMORS 


Fig. 3. 


Normal and asymmetrical internal auditory canals seen in the postero-anterior 


projection, 
A. The right internal auditory canal, a, is wider than 6. 
B. The right internal auditory canal, c, is wider than d. 


through a space below the tentorium in the 
posterior fossa known as the ‘‘cerebello- 
pontile angle.’ Called more specifically 
the “subtentorial angle’ by Stibbe (34), it 
is bounded above and laterally by the 


sloping rigid tentorium, below and laterally 
by the sloping posterior surface of the 
petrosa, and above and medially by the 
inferior surface of the cerebellum and the 
side of the pons, This portion of the sub- 
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arachnoid space measures about 1/2 inch in 
width and 1 inch in depth. It contains 
cerebrospinal fluid in a fine network of 
trabeculae which stretch from the arach- 
noid on the bone to the pia mater on the 
cerebellum and pons. Crossing this space 


are the 5th, 7th, and Sth nerves, the nervus 
intermedius, and the anterior inferior cere- 
bellar artery and vein. The cochlear divi- 
sion of the acoustic nerve lies slightly be- 
hind the vestibular branch, but the entire 


Fig. 4. 


Puiie J. Hopes, EUGENE P. PENDERGRASS, BARTON R. YOUNG 


Body-section examination of normal and asymmetrical internal auditory 
canals. The left internal auditory canal, 6, is wider and shorter than the right, a. 
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bone resorption reflect the tightness of the 
cerebellopontile angle. 

The roentgen anatomy of the petroys 
pyramid, as well as its many variants, is of 
obvious concern to men interested jg 
acoustic tumors. They well appreciate hoy 
different the petrosae appear in different 
people, and indeed, in the two sides of the 
head in the same individual (Figs. 1-4), 

This problem was studied extensively by 
Ebenius in 1934 (14) and more recently by 


(Note: This patient complained of tinnitus in the left ear and subsequently tinnitus in 


the right ear. 


Sth nerve, 7th nerve, and nervus inter- 
medius course as a group through the angle 
into the internal auditory canal (34). 

One need but think of the many struc- 
tures crowded together into the subten- 
torial angle to realize why 8th nerve tumors 
so often affect neighboring cranial nerves. 
The common occurrence of increased in- 
tracranial pressure with compression of the 
pons and cerebellum attest still further to 
the constricted nature of the space. Of 
obvious importance to radiologists are the 
changes in the internal auditory canal and 
petrosal apex, where varying amounts of 


he = Neurological examinations and Barany tests were negative. 
tinnitus was finally considered of allergic origin.) 


The 


Camp and Cilley (5). By observations on 
hundreds of normal heads, these men 
showed statistically how varied the meas- 
urements and configuration of petrosal 
pyramids could be. Ebenius, reviewing 
the films of 100 normal heads, found both 
acoustic meati alike in 41 to 67 per cent, 
depending upon the projection in which the 
films were taken. Camp and Cilley, in 20 
pairs of petrosae, found both sides alike in 
103, or 41 per cent. When the diameters of 
both pori of the same skull were compared 
in the same series, Camp and Cilley found 
variations of from 0.5 to 1.5 mm. in 125 
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Fig. 5. A. Microscopic section from an acoustic neurinoma, showing the character- 
istic streaming architecture and palisading of the nuclei. 
B. Microscopic section from a neurofibroma, revealing fine amyelinic nerve fibers on 
> = a few thick myelinated nerve bundles in the center, and fibromatous element to 
e right. 


3S Of the 
250 
ke in 
rs of 
ared 
125 
637 
; 4 


Fig. 6. Meningioma in the base of the left frontal 
lobe, seen at a, 6, and. This was associated with an 
8th nerve neurinoma which was removed at operation 
and is not included in this specimen. 


heads. In 22 the variation was from 1.5 
to 2.5 mm. (Figs. 2 and 3). Equally 
marked differences were noted in the shape 
of the internal auditory canal. In 174 
patients, both sides were found to be alike; 
in 76 they were dissimilar. 

Camp and Cilley also determined the 
depth of the internal auditory canal and 
found it to average 7.9 mm. on the right 
side and 7.8 mm. on the left. The deepest 
canal measured 16 mm., while the shallow- 
est measured 3 mm. The majority were 
from 4 to 10 mm. in depth. Of the 100 
pairs of internal auditory canals compared, 
the depth was alike in 27. In 38 there was 
from 1 to 2 mm. difference between the two 
sides. In 23 pairs the difference in depth 
was from 2 to 4 mm., and in 7 from 3 to 4 
mm. The greatest variation in depth, 5 
mm., was noticed only once (Fig. 4). 


PATHOLOGY 


It is not within the province of this paper 
to review the histopathology of Sth nerve 
tumors in detail. Suffice it to say they fall 
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into three large groups. The first, which 

includes about 90 per cent of the total 
consists of the acoustic neurinomas (peri. 
neural fibroblastoma). The second group, 
often familial and bilateral, is made up of 
von Recklinghausen’s neurofibromas. The 
third group, least common and rather rare. 
includes von Recklinghausen’s disease jn 
association with meningiomas (13). 

According to the literature (13, 15, 30), 
neurinomas and Recklinghausen’s neuro. 
fibromas are differentiated from each other 
microscopically by the relationship between 
the nerve fibers and the tumor capsule. 
In the neurinomas the preformed nerve 
fibers are demonstrated only in the capsule 
of the tumor. In von Recklinghausen’s 
neurofibromatosis the nerve fibers course 
through and penetrate the tumor (Fig. 5), 

Neurinomas potentially can arise from 
any of the spinal nerve roots. For some 
reason, when they involve the cranial 
nerves they almost invariably affect the 
acoustic nerve. They have also been 
known to involve the 5th, 10th, and 11th 
cranial nerves (2(). 

Henschen (23, 24) early postulated that 
acoustic neurinomas arise from the vestib- 
ular branch of the nerve within the in- 
ternal auditory canal. He came to this 
conclusion because of the frequency with 
which he found complete loss of vestibular 
responses in patients who were still able to 
hear, even though they had large acoustic 
tumors. Henschen’s conviction seems to 
be supported by the important disclosures 
of Hardy and Crowe (22). Examining 
serial sections of 250 apparently healthy 
petrous pyramids, these investigators dem- 
onstrated small acoustic tumors in 6. 
In each instance the acoustic neurinoma 
lay entirely within the internal auditory 
canal, apparently intimately connected 
with its vestibular branch. It seems fair to 
state that Cushing (12) doubted this as an 
all-inclusive concept because of the many 
large acoustic tumors he had seen unat- 
tended by changes in the internal auditory 
canal. 

The second group of acoustic tumors con- 
stitutes a bizarre form of von Reckling- 
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hausen’s neurofibromatosis (Fig. 23), called 
“acoustic neurofibroma,’’ rather than 
“acoustic neurinoma.”” The lesions are 
often bilateral and show familial tenden- 
cies (12, 13, 20). This familial trait was 
dramatically illustrated by the Gardner- 
Frazier family (17-19), in which bilateral 
deafness was transmitted as a true men- 
delian dominant to 217 relatives through 
five generations. As occurs so frequently 
in the neurofibroma group, the Gardner- 
Frazier family also revealed multiple cra- 
nial nerve involvement, including blindness. 

The tumors of the third group, and the 
least common, also belong to the von 
Recklinghausen’s neurofibroma family, but 
with them are associated meningiomas, 
either single or multiple (19). To this 
group Cushing gave the name ‘“‘meningio- 
matosis,"" as it seemed to suggest more 
vividly the tendency to dissemination 
throughout the brain. Attention is called 
to the fact that meningiomas may be found 
in patients with acoustic neurinomas as 
well as neurofibromas, as we observed in 
one patient and as has been reported by 
others (12, 19) (Fig. 6). 

The fact that leiomyomas may be found 
also in this group of tumors, suggests that 
central neurofibromatosis and meningio- 
matosis may be diseases involving all-.of the 
binding tissues of the nervous system and 
not the nerve sheaths alone (13). 

To the radiologist, it probably makes 
little difference whether an internal audi- 
tory canal is being eroded by a neurinoma, 
neurofibroma, or neurofibroma associated 
with meningiomas. All apparently affect 
the petrosa similarly. What is important, 
however, is that radiologists, cognizant of 
the pathology of the disease, be alerted to 
its pleomorphic clinical characteristics, par- 
ticularly in patients suspected of having 
bilateral acoustic tumors. 

The gross appearance of Sth nerve tu- 
mors is rather typical. Lying usually in 
the subarachnoid space (12), they are some- 
what oval in shape and well encapsulated 
(Figs. 7, 12, 14, 15). They grow slowly 
and as they become larger tend to conform 
in shape to the resistant petrosal bone on 
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Fig. 7. Postmortem specimen taken from a patient 
with an 8th nerve tumor. The 8th nerve is seen at a, 
the acoustic tumor at 5, and the petrosal apex at c. 
The porus acusticus internus is clearly visualized and is 
considerably dilated. Note the teat-like configuration 
of the tumor at }, where it lay in intimate contact with 
the porus. (Courtesy Dr. John D. Camp, Mayo 
Clinic.) 


the one side, to the posterior fossa below, 
and to the rigid tentorium above (12, 18). 
On their free s:de, they crowd and distort 
the cerebellum and pons. Encysted collec- 
tions of yellow fluid commonly surmount 
the growth (33). In rare instances the 
tumor may do all of its growing within the 
canal and present as a mass covered by a 
thin bony wall (1). 

The tumors vary considerably in color 
and cons:stency. Usually they are grayish- 
yellow in appearance. The more fatty 
degeneration it has undergone, the more 
yellow is the tumor and the more easily is it 
enucleated. The grayer tumors are more 
fibrous and more difficult to remove. 

A small teat-like prominence usually ex- 
ists on the surface of Sth nerve tumors, 
corresponding in location and configuration 
to the porus acusticus internus (Figs. 7, 
12, 15). According to Cushing (12), this 


nipple is so characteristic of acoustic tu- 
mors that its connection with the meatus 
could not be mistaken even though the 
relationship had been overlooked  origi- 
nally. 
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CLINICAL FINDINGS 


Eighth nerve tumors usually follow a 
characteristic progressive pattern of neu- 
rologic sgns and symptoms. In most in- 
stances, one can consider their pathologic 
physiology as being divided into three 
stages (21). In the first stage, the tumor 
and its symptoms are limited to the 5th, 
7th, and Sth nerves. As the tumor grows, 
the second stage of the syndrome ensues, 
with ataxia of cerebellar origin. Finally, in 
the third stage, the clinical manifestations 
of increased intracranial pressure become 
evident. 

These tumors occur predominantly in 
middle life (18). It has been the experience 
of most observers that women are much 
more commonly affected than men. Of 50 
patients reported by Grant and Spitz (21), 
33 were women. (All have been included 
in the present report.) 

According to Gardner (18), the average 
duration of symptoms is two or three years. 
Grant and Spitz (21) found that the dura- 
tion varied from about six months to six- 
teen years. 

Since the publication of Cushing’s clas- 
sic monograph on acoustic nerve tumors in 
1917, the literature has repeatedly em- 
phasized his chronology of symptoms. In- 
deed, some consider it almost infallible 
(28). According to Cushing, the earliest 
symptoms are auditory and labyrinthine. 
Tinnitus in the affected ear, followed by 
gradually progressing deafness, usually 
ushers in the disease. For a long time the 
symptoms are confined to the functions of 
the Sth nerve. As the tumor grows, head- 
ache, particularly occipital and occipito- 

frontal, appears. With pressure upon the 
cerebellum, pons, and medulla, a mild 
degree of unsteadiness occurs, gradually 
assuming the characteristics of cerebellar 
in-co-ordination and instability. Usually, 
when the tumor has progressed thus far, 
evidence of adjacent cranial nerve involve- 
ment becomes manifest. As the 5th nerve 
is affected, patients complain of trigeminal 
neuralgia or numbness of the face. Facial 
paresis, paralysis, or even spasm develop 
as the 7th nerve is included in the growth. 
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When the tumor has attained sufficiens 
size to interfere with the aqueduct 
Sylvius, the signs of increased intracranig) 
pressure ensue. The headaches become 
worse. Vomiting, ataxia, failing vision, 
dysarthria, and dysphagia follow soon 
thereafter. Death commonly is the resujt 
of a cerebellar crisis. 

Unfortunately, not all patients with Sth 
nerve tumors present this classical chronol- 
ogy of symptoms. The literature contains 
accounts of many verified acoustic tumors 
which do not conform to the rules of the 
syndrome (16, 20, 25). Gonzdlez (20) 
found that only 31 per cent of his series 
followed Cushing’s chronology. 

Grant and Spitz, reporting 50 Sth nerve 
tumors from the Neurosurgical Service of 
the Hospital of the University of Penn- 
sylvania, paid particular attention to the 
first symptom complained of by their 
patients. In 20 patients, tinnitus plus 
deafness was the inaugural symptom; in 
18 deafness occurred alone. Vertigo in 3, 
ataxia in 3, headache in 2, tinnitus alone in 
2, and facial tics in 2 accounted for the rest. 
Vertigo was rarely an important primary 
symptom and, when it occurred alone, sug- 

gested Méniére’s disease rather than an 8th 
nerve tumor. 


Of considerable interest are the clinical 
findings referable to the cranial nerves 
other than the 8th reported by Gonzalez 
(20), as well as by Grant and Spitz (21). 
The Ist cranial nerve was rarely involved. 
The 2nd cranial nerve, however, was com- 
monly affected. Sixty-five per cent of 
Gonzalez’ series showed papilledema. The 
incidence was even higher in the Grant and 
Spitz series, with 74 per cent showing 
choked disks. The 3rd, 4th, and 6th cra- 
nial nerves were seldom involved. The 5th 
nerve, with the exception of the 8th, was 
most commonly affected in Gonzélez’ se- 
ries. Eighty-six per cent of his patients 
showed some sensory impairment either in 
the face or cornea. This was also true in 
the Grant and Spitz series, where 92 per 
cent were similarly affected; the corneal 
reflex alone was diminished in 72 per cent. 
‘The 7th nerve was affected in 48 per cent of 
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Gonzdlez’ patients. The incidence was 
much higher in Grant’s and Spitz’ series, 
82 per cent having some degree of facial 
nerve involvement. 

Almost 96 per cent of Gonzalez’ patienis 
showed varying degrees of impaired hear- 
ing. Every patient in the Grant and 
Spitz series had impairment of hearing, 
and in 35 the deafness was complete. 

According to Olsen and Horrax (28), 
tinnitus was usually noticed at about the 
same time as the deafness. In 4 of 42 
acoustic nerve tumors reported by the 
latter, tinnitus preceded deafness; it was 
entirely absent in 38 per cent of the pa- 
tients. 

Of real importance in the recognition of 
Sth nerve tumors is the Barany test. It 
was positive in 36 of the 44 patients (82 per 
cent) in whom it was used by Grant and 
Spitz. It was inconclusive in 6 patients, 
and in 2 it was entirely negative. 

The fact that vestibular function may be 
little or not at all affected by the occasional 
8th nerve tumor suggested that some tu- 
mors may originate in the cochlear branch 
rather than in the vestibular nerve. 

The remaining cranial nerves were found 
to be involved far less frequently. The 9th 
and 10th nerves were each involved once. 
The 10th, 11th, and 12th nerves were in- 
volved as a group once. On two occasions 
the 12th nerve was involved. 

The clinical picture in patients with bi- 
lateral acoustic tumors is essentially the 
same as that observed in unilateral disease 
(10, 20). In most instances, the 8th nerve 
syndrome on one side has preceded and 
outweighed findings on the other. The 
common occurrence of these tumors with 
von Recklinghausen’s neurofibromatosis, 
and in rare instances meningiomas, often 
makes the diagnosis difficult. 


ROENTGEN MANIFESTATIONS 


The literature credits Henschen (23, 24) 
with being the first to demonstrate Sth 
nerve tumors radiographically. His pa- 
tients were so positioned that the internal 
auditory meatus was projected into the ex- 
ternal meatus, a technic which proved to 
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be extremely difficult and not too reliable. 
According to Ebenius, G. Forssell verified 
Henschen’s observations in 1911 (14). ° 

When Cushing wrote his excellent book 
on acoustic nerve tumors in 1917, Hen- 
schen’s technic was still being used, with 
far from satisfactory results, by Carr (6), 
who tried to popularize the method. It is 
interesting to note that when Schiller pub- 
lished his book Roentgen Diagnosis of Dis- 
eases of the Head in 1918 (32), it contained 
six pages dealing with acoustic tumors, of 
which but six or eight lines were devoted to 
Henschen’s lateral skull technic and find- 
ings. In Schiiller’s hands it had proved un- 
successful. Even more interesting was his 
statement: pathognomonic change 
(the thinning and the forward bending of 
the dorsum sellae) is a valuable sign, mak- 
ing certain the diagnosis of acusticus tu- 
mor.” 

It was not until 1926, when Towne pub- 
lished his paper on Erosion of the Petrous 
Bone by Acoustic Nerve Tumors (36), that 
roentgen technics began te assume some 
stature in the recognition of these tumors. 
To quote Towne: “Dr. W. E. Chamberlain 
of the Department of Roentgenology of 
Stanford University Hospital has recently 
succeeded in showing the destruction of the 
petrous bone in a very fine case of acoustic 
nerve tumor. Instead of making lateral 
projections of the skull in which the in- 
ternal and external auditory meati of the 
two sides were identified with difficulty, he 
used a postero-anterior projection in which 
the petrous bones are shown in profile. 
The two bones can thus be compared in one 
set of films. With the patient on his back, 
the head is flexed at the top of the neck so 
that the chin is drawn backward. The 
center of the film is placed under the fora- 
men magnum and the central ray is di- 
rected at the center of the film through the 
midline of the frontal region at a point 
about 3 inches above the level of the eve 
brows. In all three cases of verified acous 


tic nerve tumor examined roentgenographi 

cally with the occipital projection described 
in this paper, extensive erosion of the pet- 
rous bone on the side of the tumor has been 
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shown clearly. It seems probable that the 
use of this technic during the period when 
only auditory symptoms are present may 
lead to earlier diagnosis and surgical treat- 
ment, which would certainly be valuable 
as confirmatory evidence in the diagnosis 
of more advanced acoustic tumors.” 

Towne’s article excited much favorable 
discussion. It was not long thereafter be- 
fore the position, which Towne himself gave 
Dr. W. E. Chamberlain credit for develop- 
ing, became known as the ““Towne’’ posi- 
tion. It would seem that if this position, 
which Chamberlain (7) prefers to call the 
“occipital view,” were to bear a proper 
name it might justifiably be called the 
““Chamberlain-Towne”’ position, as sug- 
gested by Sante (31). 

Lysholm (26) was probably the first to 
dedicate an entire article to the standardi- 
zation of roentgen technics for study of the 
petrous pyramid. His excellent illustra- 
tions, published in 1928, may still be re- 
ferred to profitably. 

The importance of carefully controlled 
radiographic technic in the diagnosis of Sth 
nerve tumors cannot be overemphasized. 
There are no substitutes for a fine focus 
tube, proper positioning, absolute im- 
mobilization of the head, and careful film 
processing. Furthermore, the head must 
be examined in every conceivable projec- 
tion, as there is no one view in which the 
internal auditory canals are best seen all of 
the time. 

It was Ebenius’ (14) opinion that the 
two views most suitable for the recognition 
of 8th nerve tumors are the ‘‘frontal-dorsal 
and axial views.’’ (His illustrations in- 
dicate that the ‘‘frontal-dorsal’’ view is the 
ordinary “‘occipital”’ position; the ‘‘axial’’ 
view the “‘base”’ or ‘‘Hirtz’’ position. ) 

Camp and Cilley (5) favored an antero- 
posterior position, in which the petrous 
pyramids are cast through the orbits. 
They preferred it to the basal and occipital 
views because it avoided superimposed con- 
fusing shadows. 

In reviewing the roentgenograms of the 
patients included in our series of 8th nerve 
tumors, we attempted to determine which 
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views of the head gave us most informatioy, 
The occipital view proved slightly superio, 
to the routine postero-anterior view jp 
which the petrosae are projected into the 
orbits. 

To summarize briefly, in the present 
series the occipital view was most informa. 
tive in 48 per cent of the cases; the pos. 
tero-anterior view in 37 per cent; the 
Stenvers position in 8 percent, and the Hirt; 
position in 7 per cent. Whereas 85 per 
cent of the tumors were recognized most 
readily in the anteroposterior and postero- 
anterior projections, it must be borne in 
mind that in 15 per cent of our series, the 
diagnosis might have been missed had a 
complete examination not been done. 

We routinely examine patients suspected 
of having angle tumors in both lateral, 
postero-anterior, occipital, base, and Sten- 
vers projections. Stereoscopy is used in 
almost all cases, and body-section roent- 
genography whenever the findings are ques- 
tionable. 

Lateral View: The lateral projection was 
extremely valuable. Whereas it rarely 
helped localize the acoustic tumor, the fact 
that it was abnormal sharpened one’s vis- 
ual acuity. The lateral view revealed 
manifestations of increased intracranial 
pressure in 85 per cent of this series. In the 
entire group of 122 patients, there were but 
15 in whom the lateral film was considered 
normal. 

The hypophyseal changes will be con- 
sidered below. Suffice it to say that Schiil- 
ler’s ‘‘pathognomonic thinning and forward 
bending of the dorsum sellae’’ were rarely 
seen. 

Occipital View: The occipital view was 
uniformly reliable, though not dramatically 
superior to the postero-anterior. It was 
excellent for disclosing erosions of the pos- 
tero-superior surface of the pyramid. 

Postero-anterior View: Although statis- 
tically the postero-anterior view did not 
show itself to be as informative as the occip- 
ital view, there were many patients in 
whom it was the only view that showed the 
lesion. It has all the advantages of the 
occipital projection except for the fact that 
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the bones of the face are superimposed 
upon the canals. Actually, this is the best 

ition for showing early erosions of the 
floor of the canal. 

It is noteworthy that several patients 
revealed increased vascularity of the ipsi- 
lateral half of the frontal bone, a finding of 
questionable significance. 

Stenvers View: Whereas the Stenvers 
projection commonly showed the effects of 
the Sth nerve tumor, it seldom demon- 
strated the bone changes to best advan- 
tage. It cannot be neglected, however, as 
there were several patients in whom it 
furnished the only reliable localizing roent- 
gen evidence of the lesion. 

Base View: The base view was the least 
informative of all. Whereas changes in the 
pori and canals could be visualized, they 
rarely were seen to best advantage in this 
projection. Occasionally, however, it af- 
forded the only diagnostic clue, making its 
inclusion in routine examinations vital. 

Probably of more importance than the 
changes in the petrosal apices were the 
findings in the neighboring structures. As 
arule, in the base view, the foramen ovale 
and foramen spinosum on both sides look 
alike. Although minor differences may 
occur normally, they should always excite 
suspicion and lead to caution. Approxi- 
mately 25 to 30 per cent of the patients in 
this series revealed significant changes in 
the appearance of these foramina. In some 
only the slightest atrophy of the rims was 
seen. In others, the foramina were larger 
than normal, and in a few they could hardly 
be visualized. 

Occasionally, the jugular foramen was 
seen to be unusually prominent and even 
large on the side of the tumor. Whereas 
the significance of this observation was 
doubtful, one wondered whether it could be 
related to pressure of the growth upon the 
lateral sinus and internal jugular vein or 
upon the foramen itself (29). 

In several instances some demineraliza- 
tion of the sphenoidal ridge was found on 
the side of the tumor. On one occasion a 
calcification was seen in the base view 
which was not seen in the other views. 
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Diagram I. Sketch of the hypophyseal fossae illus- 
trated in Fig. 22, which shows more clearly Schiiller’s 
“forward bending of the dorsum sellae.”’ 


Planigraphy: Inno instance in this series 
did the planigram reveal changes in the in- 
ternal auditory canal that had not been 
suspected previously from the study of the 
routine films. True it is, however, that 
the body-section technic often showed the 
bone defects more clearly. The procedure 
should always be used when routine ex- 
posures fail to demonstrate an angle tumor 
suspected clinically. 

We have already indicated that this re- 
port is based upon our findings in 122 
proved Sth nerve tumors in but 70 of which 
were the roentgenograms available for 
study. Reviewing the radiological reports 
contained in the records of these 122 pa- 
tients, we learned that a correct preopera- 
tive diagnosis of angle tumor had been 
made in only 76, or 63 per cent. Our re- 
view of the 70 films still available for in- 
vestigation gave better results. In 5%, or S4 
per cent, we thought we could see definite 
roentgen evidence of an angle tumor. In 4 
additional cases we thought petrosal 
changes were present, but these were not 
included because we felt we had been prej- 
udiced in favor of the diagnosis by what 
we knew about the case. 

The literature contains somewhat similar 
data. Ebenius (14) reported a diagnostic 
accuracy of 80 per cent in acoustic tumors, 
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DiagramII. Diagrammatic appearance of the inter- 
nal auditory canals and petrosal apices observed in pa- 
tients with Sth nerve tumor. The grouping is based 
upon the appearance of the petrous pyramid in the oc- 
cipital or postero-anterior projection. The incidence 
in each group is indicated by the percentage figure that 

accompanies the various diagrams. 


In Nielsen’s (27) series the proper diagnosis 
was made in 81 per cent, and in Bager’s 
(2) in 80 per cent. The results were not as 
good in Gonzalez’ series (20), where the 
tumor was localized in the angle in but 50 
per cent of the cases. It is noteworthy that 


PuiLip J. Hopes, EUGENE P. PENDERGRASS, BARTON R. YOUNG 


November 19 


the occipital position had not been ep, 
ployed routinely in this latter series. 

When acoustic tumors produce boy 
changes that can be seen radiographically 
they are probably due to the combing 
effects of direct bone pressure and indireg 
pressure upon the aqueduct of Sylvius 
The former may be observed with an 
cerebellopontile angle tumor; the latte 
are less specific. The roentgen finding 
attributable to increased intracranial pres. 
sure have been repeatedly described in the 
literature (29). In this series thinning of 
the bones of the calvaria, wide sutures 
(both rather unusual in 8th nerve tumors), 
and changes in and around the hypophys. 
eal fossa were classical. 

The hypophyseal changes varied con- 
siderably. In approximately half the pa- 
tients the fossa was considered enlarged. 
More common were double hypophyseal 
floors and erosions of the floor, which o- 
curred in about two-thirds of the series. 
About 60 per cent revealed early atrophy 
to frank destruction of the dorsum sellae of 
the type often seen as a result of third ven- 
tricle pressure. The posterior clinoids 
were affected about twice as often as the 
anterior clinoids or tuberculum sellae (4 
per cent compared to 31 per cent). In but 
15 patients, of this series of 122, were the 
hypophyseal fossa and its environs con- 
sidered normal (12 per cent). It is note- 
worthy that in each instance, however, 
there were changes in the pori acustici that 
suggested intracranial disease. 

As the films of these 8th nerve tumor pa- 
tients were reviewed, a deliberate attempt 
was made to evaluate the significance of 
Schiiller’s ‘‘thinning and forward bending 
of the dorsum sellae.’’ We found only two 
fossae which seemed to parallel his descrip- 
tion and illustrations (Fig. 22, Diagram ]). 
Whether these are significant changes of 
whether they are anatomical variants dis- 
torted by the effects of increased intra- 
cranial pressure must remain an unsettled 
question until a greater experience has ac- 
cumulated, 

The petrosal bone defects merit detailed 
discussion. Probably as a result of direct 


Vol. 


= 
I 
06 % 
big 
RO% 
36% 
™e, 
‘ 


EIGHTH NERVE TUMORS 


Vol. 53 


Fig. 8, Aand B. Case I (Group 1). 
A. Lateral view. The hypophyseal fossa is markedly eroded. 


barely perceptible at a. 
B. Occipital view. 
and c. See also Fig. 8C. 


pressure by the tumor, perhaps aided by 
pulsations from the anterior inferior cere- 
bellar artery, veins, and neighboring sinu- 
ses (29), erosions of the internal auditory 
canal and petrous apex may be found in 
association with any cerebellopontile angle 
tumor. We have seen them with choles- 
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Large right acoustic neurinoma. 
The dorsum sellae is 


Normal and symmetrical internal auditory canals are seen at b 


teatomas, hemangioblastomas, meningio- 
mas, myxomas, and astrocytomas, as well 
as in acoustic tumors. They have also been 
found associated with cysts arising in this 
region (35). In none of our cases did we ever 
see an abnormally narrow canal of the type 
reported by Brunner (4). 
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Fig. 8C. Case I. Postmortem specimen, showing huge 
neurinoma at a. 


The canal changes seen radiographically 
in this series of 8th nerve tumors were 
rather characteristic. There seemed to be 
no consistent relationship between the size 
of the tumor and the degree of bone in- 
volvement, an observation also recorded in 
the literature (8). For purposes of descrip- 
tion, and in order to accentuate the roent- 
gen manifestations, we divided the findings 
observed radiographically in 70 patients 
into six groups (Diagram 2): 

Group I: No roentgen abnormalities in 
the petrosae (10 per cent). 

Group II: Slight deossification of the 
internal auditory canal as the only roent- 
gen finding (6 per cent). 

Group III: Wide, but not short, internal 
auditory canals (26 per cent). 

Group IV: Short and wide internal 
auditory canals which in many instances 
were actually funnel-shaped (36 per cent). 
This was the largest group. 

Group V: Complete destruction of the 
internal auditory canal, though the petrosal 
pyramids were still visualized radiographi- 
cally, albeit considerably demineralized 
(8 per cent). 

Group VI: Complete destruction of the 
internal auditory canal and the petrosal 
apex (14 per cent). 


Group I 
There were 7 patients showing no roent- 
gen abnormalities, cr 10 per cent of the 
series. In spite of the fact that we knew 
where the angle tumor had been found in 
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these patients, we could see no evidence of 
it in the roentgenograms. Yet roentgen 
evidence of increased intracranial pressure 
was commonly present. 


Case I (Fig. 8): M. S., March 19, 1943. 4 47. 
year-old woman was admitted to the hospital com. 
plaining of blindness in the left eye associated with 
dizziness and vomiting. 

Chronology of Present Symptoms: Dizziness firs, 
occurred approximately nine months before admis. 
sion. At that time, the patient noticed that her gait 
was unsteady. Four months before admission, her 
left eye began to go blind. Shortly before admission, 
some loss of vision was also noted in the right eye, 

Positive Neurological Findings: Four diopters 
choking was noted in the right eye and two diopters 
choking in the left. The left pupil was fixed. There 
was some instability in the station and gait. The 
Barany test was negative. 

Operation: A right fronto-temporal craniotomy 
was performed, but the tumor was not identified. 
The patient died and the brain was obtained for 
study. 

Neuropathology: A large tumor was found in the 
right cerebellopontile angle, compressing and dis- 
placing the pons and medulla to the left side. The 
facial nerve was compressed only near the pons. 
The 8th nerve was considerably elongated and com- 
pressed around the tumor. The tumor itself weighed 
23 gm. and was well encapsulated. Microscopic 
Description: Acoustic neurinoma. 

Roentgen Findings (March 20, 1943): The bones 
of the calvaria were negative. The hypophyseal 
fossa was definitely enlarged (anteroposterior 
measurement 18 mm.; depth 15 mm.). There was 
some erosion of the anterior clinoids and the tuber- 
culum sellae. In addition, there was almost com- 
plete destruction of the posterior clinoids, with 
marked erosion of the dorsum sellae. The pineal was 
not calcified. No other abnormalities could be found 
in the skull. The internal auditory canals on both 
sides were perfectly normal. 

Conclusion: Marked enlargement with bone d- 
struction in the region of the hypophyseal fossa, sug- 
gesting the presence of an intrasellar tumor. 


Case II (Fig. 9): E. A., March 27, 1944. A 30 
year-old white man was admitted to the hospital 
complaining of dizziness. 

Chronology of Present Symptoms: For fifteen 
months, the patient had suffered from dizzy spells, 
which came on at irregular intervals. During this 
period, he had also had temporal and occipital head- 
aches. For several months prior to admission he 
slept a good deal and seemed unusually forgetful. 

Positive Neurological Findings: The patient was 
partially disoriented and his memory for recent 
events was poor. Some ataxia and a positive Rom- 
berg sign were noted. The left corneal reflex was 
considerably diminished. There was bilateral papil- 
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Fig.9. Case II (GroupI). Left acoustic neurinoma. 
. Postero-anterior view. The internal auditory canals are normal and symmetrical. 
B. Base view. Nothing abnormal is noted. The long calcific density noted at a 

fifteen and 6 is the styloid process. 

spells, 
ing this ledema with vertical and horizontal nystagmus. Roentgen Findings (April 26, 1944): The bones of 
¥ head- Slight facial weakness was noted on the left side. the calvaria were negative. The hypophyseal fossa 
sion he Operation: A left cerebellopontile angle tumor was normal in size and shape. It was noteworthy 
tful. was found, surrounded by a number of small sub- that the posterior clinoids seemed somewhat irreg- 
nt was arachnoid cysts. ular and perhaps displaced forward slightly There 
recent Neuropathology: The operative specimen con- was no erosion in the region of the posterior clinoids, 
> Rom- sisted of several small fragments of tissue, the largest however. The pineal was calcified and not displaced. 
ex was measuring approximately 1 cm. square. Micro- Both internal auditory canals were beautifully 
| papal scopic Description: Acoustic neurinoma. visualized and seemed perfectly normal. Attention 
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Fig. 19. Case II] (Group 1). Left acoustic neuri- 
noma. 

A. The hypophyseal fossa is top-normal in size. 

Bb. Body-section study of the internal auditory 
canals reveals no change in the region of the left porus, 
4, where the tumor was found. 

C. Portions of the tumor removed at operation. 


was called to the presence of an area of calcification 
apparent in the Hirtz view of the base of the skull, 
lying in the middle fossa on the left side, obscuring 
the foramen ovale and foramen spinosum.? 

Condusvm: Calcification in the middle fossa on the 
left side, of uncertain significance. 


Case III (Pig. 10): M. K., April 27, 1943, A 58 
year-Ad man was admitted to the hospital complain 


* This was an error. The density seen in the middle 
fossa was actually due to the styloid process. 
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ing of progressive loss of hearing in the left ear, ang 
dizziness. 

Chronology of Present Symptoms: The paties 
first noticed progressive deafness in the left ear ap 
proximately two years before his admission, Eight 
months prior to his admission, he became digg 
The dizziness increased rapidly and was associated 
with considerable difficulty in walking at the timeg 
his hospital admission. 

Positive Neurological Findings: The eye grouné 
revealed bilateral papilledema measuring 3 diopters, 
The left corneal reflex was absent. Horizogt 
nystagmus was present. Dysmetria and adiady 
chokinesia were noted in the left hand. The bk 
3rd, 6th, and 7th cranial nerves revealed definite 
weakness. The Romberg sign was positive, the pe 
tient falling to the right side. 

Operation: A soft, avascular tumor was identified 
and partially removed from the left cerebellopontile 
angle. 

Neuropathology: The operative specimen om 
sisted of several pieces of soft tissue which weighed 
approximately 10 gm. Microscopic Descriptio: 
Acoustic neurinoma. 

Roentgen Findings (April 6, 1943): The bones d 
the calvaria were negative. The hypophyseal fossa 
was “‘top-normal,” with an anteroposterior measure. 
ment of 12 mm. and depth 9mm. No evidence ofan 
intracranial lesion was found. Body-section films 
were made through both temporal bones and thes 
also revealed no abnormalities in the region of the 
internal auditory canal. 
Conclusion: Findings negative. 


Group IT 


There were 4 patients showing slight 
deossification of the wall of the internal 
auditory canal, 6 per cent of the series. 
The probabilities are that most of these 
cases will continue to be missed because the 
roentgen changes are so indefinite. Given 
excellent radiographs and a high index of 
suspicion, it should be possible to recognize 
some of this group. 


Case IV (Fig. 11): R. D., Nov. 8, 1939. A@ 
year-old woman was admitted complaining of pais 
in the occipital portion of the skull. 

Chronology of Present Symptoms: Occipital head- 
aches first occurred approximately one year before 
admission to the hospital. Soon thereafter, dizzines 
developed, with a tendency to fall toward the right 
side. Approximately seven months before admis 
sion, diplopia was first noticed. This was soon fo 
lowed by increasing deafness in the left ear, asso 
ciated with tinnitus. Shortly before admission ® 
the hospital, numbness of the left side of the face 
developed, 

Positive Neurological Findings: The left side d 
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Fig. 11. 


Case IV (Group IT). 


Left acoustic neurinoma. 


A. Postero-anterior view. The left internal auditory canal reveals just the slightest demineralization of its 


inferior border, at a. 
B. Lateral view. 
C. Occipital view. 
D. Tumor removed at operation. 


the face was numb. Spontaneous nystagmus was 
present when the patient looked to the right and to 
the left. The Barany test revealed evidence sug- 
gesting a tumor in the left cerebellopontile angle. 
The left ear was totally deaf. There were bilateral 
choked disks measuring 5 diopters. The left corneal 
reflex was diminished and there was some paralysis 
in the left external rectus muscle. The tongue de- 
viated toward the right. 

Operation: A small tumor was found in the left 
cerebellopontile angle and was removed for the most 
part. A small amount of tumor tissue was left in the 
internal auditory canal. 

Neuropathology: The specimen consisted of a well 
encapsulated tumor, into which the 8th nerve en- 
tered. Microscopic Description: Acoustic neurinoma. 

Roentgen Findings (Nov. 9, 1939): The bones of 
the calvaria were normal. The hypophyseal fossa 
was considerably distorted and somewhat enlarged, 
the anteroposterior measurement being 14 mm. and 
the depth 12 mm. The anterior clinoids were nor- 
mal, but the tuberculum sellae seemed eroded. ‘There 
was considerable erosion of the posterior clinoids 
and definite erosion, also, of the dorsum sellae, ‘The 
pineal was calcified and not displaced. ‘The internal 


The hypophyseal fossa and dorsum are markedly distorted. 
No changes are seen in the internal auditory canals at 6 or c. 
Note the nipple of tissue that marks the site of the porus acusticus at d. 


auditory canals were beautifully visualized on both 
sides, and seemed essentially normal. There was the 
slightest amount of demineralization of the region of 
the internal auditory canal on the left side. 

Conclusion: Considerable erosion and distortion of 
the hypophyseal fossa due to increased intracranial 
pressure, with the slightest amount of demineralization 
of the apex of the left petrous pyramid. 


Group III 


There were 19 patients, 26 per cent of the 
series, with wide but not short internal 


auditory canals. The fact that the canals 
were wide, but not short, suggested that 
the growths may have originated within 
the canal and grown medially. As a rule, 
one noted associated demineralization of 
the petrosal apex. 

Case V (Fig. 12); R. T., Jan, A 
year-old woman was admitted to the hospital com 
plaining of noises in the head associated with weak 
ness in the right arm and right leg, 
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Pig. 12E. Case VY. Neurinoma removed at operation 


Chronology of Present Symptoms: The patient had 
been well until two years before admission, when she 
first experienced some joss of hearing and tinnitus 


Fig. 12, A-D. Case V (Group III). 
A. Postero-anterior view. The right internal auditory canal, a, is wider than the left. 
B. Lateral view. The hypophyseal fossa is slightly enlarged. The posterior clinoids seem slightly eroded, ¢. 

A faint calcification is noted at ) which may be the internal carotid artery. 

C. Occipital view. The internal auditory canals, d and e, are symmetrical and normal. 
D. Base view. The right foramen ovale is poorly visualized at g compared to the normal seen at h. Note the 

slight demineralization of the right sphenoidal ridge seen at f. 
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Right acoustic neurino na. 


See also Fig. 12E. 


in the right ear. One year later, she had difficulty in 
walking, particularly marked in her right leg. Re- 
cently, she had complained of vertigo and blurred 
vision. 

Positive Neurological Findings: The gait was 
ataxic and the patient was unable to stand without 
support. There was moderate weakness of the right 
side of the face. Dysergia, dysmetria, and adiado- 
chokinesia were noted on the right side. The 5th, 
7th, Sth, and 9th cranial nerves were weak. 

Operation: A tumor was found in the right cere- 
bellopontile angle and was almost entirely te 
moved. 

Neuropathology: The specimen consisted of @ 
lobulated encapsulated tumor measuring 4.0 X 24 
em. It weighed 19 gm. Microscopic Description: 
Acoustic neurinoma. 

Roentgen Findings (Jan. 13, 1944): The bones 
the calvatia were negative. The hypophyseal fossa 
was definitely enlarged (anteroposterior measufe 
ment 14 mm.; depth 12 mm.,), The right anteriof 
clinoid seemed slightly eroded, A double floor was 
evident in the base of the hypophyseal fossa. The 
posterior clinoids were slightly eroded and seemed to 
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Fig. 13. Case VI (Group III). 
The left internal auditory canal, a, is wide but not shortened. 


A. Postero-anterior view. 
B. Lateral view. 
the dorsum sellae at b. 

C. Occipital view. 
D. Base view. 
larger than the right, e. 


be pushed forward. There was some atrophy of the 


dorsum sellae. Films of the base of the skull failed 
to visualize the foramen ovale in the middle fossa on 
the right side as clearly as the normal appearing left 
foramen ovale. In addition, a little demineralization 
of the sphenoidal ridge on the right side was noted in 
the view of the base of the skull. The anteropos- 
terior films revealed both internal auditory canals 
clearly, but that on the right side was somewhat 
wider than the one on the left. The length of the two 
was comparable. The porus acusticus internus on 
the right side was also larger than that on the left. 
Some calcification was present in the region of the 
hypophyseal fossa which could be due to calcification 
in one of the internal carotid vessels. 

Conclusion: Changes in the region of the internal 
auditory canal and middle cranial fossa on the right 
side compatible with a cerebellopontile angle tumor. 


Case VI (Fig. 13): A.C., Nov. 26, 1944. A 47 
year-old white female was admitted complaining of 
tinnitus and deafness in the left ear. 

Chronology of Present Symptoms: Eighteen months 
before admission, the patient first noticed that she 


The hypophyseal fossa is normal in size and shape. 


The internal auditory canals, f and g, seem symmetrical. 


Left acoustic neurinoma. 


There seems to be a little atrophy of 


The left internal auditory canal, d, is slightly dilated compared to the normal right at c. 


The left jugular foramen, /, is 


was becoming deaf in her left ear. The deafness was 
soon associated with tinnitus. Headaches developed 
shortly thereafter, more marked on the left side. 
Increasing difficulty in walking followed, until the 
patient began to stagger and lurch. Two months 
before admission to the hospital, partial paralysis of 
the left side of the face developed. 

Positive Neurological Findings: A definite periph- 
eral facial palsy was noted on the left side. The 
Romberg test was positive, the patient falling to the 
left. Approximately 40 per cent loss of hearing was 
noted in the left ear. The Barany test indicated the 
presence of a left cerebellopontile angle tumor. 

Operation: A large tumor was found springing 
from the left internal auditory canal, which was 
thought grossly to be a meningioma, 

Neuropathology: The specimen consisted of several 
large portions of cerebellar tissue and smaller por 
tions of tumor, The latter weighed 2.5 gm, lJiécre 
scopic Description: Acoustic neurinoma, 

Roentgen Findings (Noy, 27, 144): The bones of 
the calvaria were negative, The hypophyseal fossa 
was normal in size and shape, One had the impres 
sion that the posterior clinoids were pushed forward 
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Fig. 14. Case VII (Group III). Left acoustic 
neurinoma. 
A. Postero-anterior view. The left internal audi- 
tory canal, a, is dilated but not short. 
B. Lateral view. The dorsum sellae is considerably 
eroded. The hypophyseal fossa is not enlarged. 
C. Acoustic neurinoma removed at operation. 


slightly. There was the slightest amount of atrophy 
of the dorsum sellae. The internal auditory canals 
differed slightly on the two sides: the left internal 
auditory canal was a little wider than the right and 
the porus acusticus internus was a little wider than 
that on the right side. A slight amount of demin- 


eralization was seen at the apex of the left petrous 
pyramid, 
Conclusion: Minimal changes in the region of the 
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left internal auditory canal compatible with an % 
nerve tumor on the left side. 


Case VII (Fig. 14): M. W., June 22, 1945. Ag 
year-old woman was admitted to the hospital com. 
plaining of loss of vision, headaches, and Vomiting. 

Chronology of Present Symptoms: Headaches anj 
vomiting first occurred approximately a year anda 
half before admission to the hospital. Soon them. 
after, the patient began to have trouble walking 
For at least one year, she had noticed tinnitus in the 
left ear. Approximately two months before admis. 
sion, blurred vision and diplopia developed. Vomit- 
ing first occurred about a week before admission, 

Positive Neurological Findings: There was ap 
proximately 6 diopters choking in each eye. The 
Romberg test was positive. The gait was ataxic and 
the patient staggered to the left. The left hand and 
leg revealed dyssynergia, dysmetria, and adiadocho 
kinesia. 

Operation: A large tumor was partially removed 
from the region of the posterior foramen lacerum on 
the left side. 

Neuropathology: The specimen consisted of a 
round encapsulated lobulated mass measuring 4.0 X 
3.0 X 2.5 cm. It weighed approximately 25 gm. 
Microscopic Description: Acoustic neurinoma. 

Roentgen Findings (June 23, 1945): The bones of 
the calvaria were normal. The hypophyseal fossa 
was not enlarged. There was marked atrophy of the 
dorsum sellae, with almost complete obliteration of 
the posterior clinoid processes. The pineal was cald- 
fied but not displaced. There was a definite dif- 
ference in the appearance of the internal auditory 
canals on the two sides: the left was definitely wider 
than the right, and the left porus acusticus internus 
was wider than that on the normal right side. 

Conclusion: Changes in the region of the left internal 
auditory canal compatible with an 8th nerve tumor. 


Group IV 


Group IV, the largest, included 25 pa- 
tients, 36 per cent of the total. One usually 
had little difficulty recognizing the short 
and abnormally wide internal auditory 
canal, which in many was actually funnel- 
shaped (Figs. 16 and 17). Demineraliza- 
tion of the apex of the petrosa was also 
found. It is only fair to state that occa- 
sionally one had trouble deciding whether 4 
patient fell into Group III or Group IV. 


Case VIII (Fig. 15): C. H., March 7, 1947. A 
59-year-old female was admitted to the hospital 
complaining of tinnitus and loss of hearing in the 
right ear. 

Chronology of Present Symptoms: The patient had 
first noticed progressive loss of hearing in the right 
ear approximately five years before admission. 
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Fig. 15. Case VIII (Group IV). Right acoustic 
neurinoma. 

_ A. Lateral view. The hypophyseal fossa is normal 

im size and shape. B. Occipital view. The right in- 

ternal auditory canal, a, is short, wide, and funnel- 

shaped compared to the normal-appearing left internal 

auditory canal, b. 

Base view. The right foramen ovale and 
foramen spinosum, c, are eroded and indistinct com- 
pared to the normal-appearing structures in the middle 
fossa on the left side seen at d. See Fig. 15, D and E. 


Tinnitus, however, did not begin until about eight 
months prior to admission. Approximately one 
year before admission, difficulty in walking, with a 
tendency to fall toward the right side, was first ob- 
served. At about that time, the patient noticed that 
her right eye watered considerably. Several months 
before admission, severe headaches with some blurred 
vision occurred for the first time. 


Base view of 


Fig. 15, D and E. Case VIII. D. 
Acoustic 


the brain revealing the operative site. E. 
neurinoma removed at operation. 


Positive Neurological Findings: Bilateral choked 
disks measuring 2 diopters were observed, associated 


with horizontal nystagmus in both eyes. Some 
hypesthesia was noted in the right side of the face. 
The right corneal reflex was absent. Hearing was 
considerably impaired in the right ear. The Rom- 
berg test was positive. 

Operation: A cerebellopontile angle tumor was 
found on the right side. 

Neuropathology: The specimen consisted of a hard 
tumor apparently well encapsulated and granular, 
measuring 2.0 X 1.5 X 1.0em. Microscopic Descrip- 
tion: Acoustic neurinoma. 

Roentgen Findings (Feb, 28, 1947): The bones of 
the calvaria were negative. The hypophyseal fossa 
was normal in size and shape, although there was the 
slightest suggestion of a double floor at its base. The 
pineal was calcified and not displaced. There was a 
definite difference in the appearance of the internal 
auditory canals on both sides: the right was shorter 
and wider than the normal-appearing one on the left. 
In addition, the films of the base of the skull re- 
vealed some impairment of visualization of the fora- 
men ovale and the foramen spinosum on the right 
side. 


653 
vember 1949 Vol. 53 
4.0 X _ 
al fossa E 
nternal 
or. Cc d 
7. A 
spital 
n the 
t had 
right 
sion. 


Fig. 16. Group IV. Right acoustic neurinoma. Occipital view revealing right in- 


ternal auditory canal, a, which is short, wide, and funnel-shaped compared to the normal 
seen at b. 


Fig. 17, Group ly. Right acoustic neurinoma 
ternal auditory canal, a, which is short, wide, 
seen at b. 


Occipital view revealing right in- 
and funnel-shaped compared to the normal 
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Conclusion: Changes in the region of the internal 
auditory canal on the right side compatible with an 8th 


nerve tumor. 
Group V 


There were 6 patients in Group V, 8 per 
cent of the series. It included the patients 
in whom the internal auditory canal could 
no longer be seen radiographically but in 
whom the petrous apex, though eroded, was 
still visualized. 


Case IX (Fig. 18): F.P., Aug. 20, 1947. A 41- 
year-old woman was admitted complaining of head- 
ache and difficulty in walking. 

Chronology of Present Symptoms: The patient 
first noticed weakness and in-co-ordination in the left 
hand seven months prior to her admission. At that 
time, too, she began to realize that she was becoming 
deaf in her left ear. The deafness was not associated 
with tinnitus. Four months before admission, the 
patient became ataxic. Two weeks prior to admis- 
sion, blurred vision was first noticed. 

Positive Neurological Findings: The eye grounds 
revealed bilateral choked disks measuring three 
diopters. Hypesthesia was noted along the course 
of the left trigeminal nerve and to a lesser degree, 
along the right trigeminal nerve. There was central 
paresis of the 7th nerve on the left side. Hearing in 
the left ear was diminished. The corneal reflexes 
were absent on both sides. Dyssynergia and adiado- 
chokinesis were noted in the left arm and leg. The 
Barany test was positive. 

Operation: A cerebellopontile angle tumor on the 
left side was completely removed. 

Neuropathology: The specimen consisted of a large 
mass and numerous small pieces of tumor, together 
weighing 40 gm. The large mass measured 4.0 X 
3.0 X 3.0em. Microscopic Description: Neurinoma. 

Roentgen Findings (Aug. 17, 1947): The bones of 
the calvaria were normal. The hypophyseal fossa 
was enlarged and revealed a double floor. The an- 
terior and posterior clinoids were eroded, and the 
posterior clinoids seemed pushed forward slightly. 
Marked atrophy of the dorsum sellae was also noted. 
The left internal auditory canal was entirely eroded. 
The apex of the right petrosal pyramid showed 
marked atrophy. 

Conclusion: Changes in the region of the left internal 
auditory canal compatible with an 8th nerve tumor. 


Group VI 

This group included 10 patients, 14 per 
cent. It was the most impressive group be- 
cause of the complete destruction of the 
petrosa medial to the internal ear. Though 
usually smooth, the bone erosion in some 
cases looked infiltrated and ‘‘chewed-up.”’ 


EIGHTH NERVE TUMORS 


neuri- 


Case IX (Group V). Left acoustic 
noma. 
A. Occipital view. The internal auditory canal is 
completely eroded, a, and there is definite demineraliza- 
tion of the apex of the left petrous pyramid. 


B. Acoustic neurinoma removed at operation 


Fig. 18. 


Case X (Fig. 19): B.G., March 10, 1947.) A 46 
year-eld female was admitted to the hospital com 
plaining of progressive deafness in the left ear asso 
ciated with lack of control of the right side ot the 
body. 

Chronology of Present Symptoms: The paticnt tirst 
noticed that she had poor control of her right leg, and 
tended to fall to the right side on walking, approxi 
mately three years before admission, Some impair 
ment of hearing in the left ear was also noticed at 
this time, associated with periods of transient dizzi 
ness, Diplopia was present two years before ad 
mission, Five weeks before admission the patient 
— for the first time, 


’ositive Neurological Findings; Wilateral papil 
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Fig. 19, A-D. Case X(Group VI). Left acoustic neurinoma. 
A. Postero-anterior view. Marked destruction of the apex of the left petrous pyramid is noted at a. 
B. Occipital view. The left internal auditory canal and petrous apex are entirely destroyed, b. 
C. Stenvers projection. The right internal auditory canal is normal, c. 
D. Stenvers position. There is complete destruction of the left petrosal apex and internal auditory canal, d. 


See also Fig. 19, E and F. 


ledema measuring 3 diopters was noted, associated 
with considerable impairment of corneal reflex in the 
left eye. Moderate left facial paresis was present. 
The left ear was deaf. There was nystagmus on 
looking to the right and to the left. The Romberg 
test was positive, the patient falling to the right. 
The Barany test revealed evidence of a lesion in the 
left cerebellopontile angle. The right arm and the 
left leg were ataxic. Adiadochokinesia was noted in 
the left hand. 

Operation: A tumor in the region of the left cere 
bellopontile angle was exposed and partially re 
moved. 

Neuropathology: The specimen consisted of a 
fairly well encapsulated tumor weighing 26 gm. It 
measured 5.0 4.0 400m. Microscopic Descrip 
tion: Acoustic neurinoma., 

Koentgen Findings (Jan. 14, 1947): The bones of 
the calvaria were normal, The hypophyseal fossa 
was definitely enlarged (15 mm. anteroposterior 
measurement; 15mm. depth), The anterior clinoids 
were normal, but the tuberculum sellae seemed 
slightly eroded, The posterior clinuids also showed 
wane erosion and there was atrophy of the dorsuin 


sellae. Definite destruction of the apex of the left 
petrous pyramid was beautifully visualized in the 
anteroposterior, postero-anterior and Stenvers pro- 
jections. Associated with this destruction was 
evidence of some calcific debris, suggesting the pres- 
ence of a calcified tumor. 

Conclusion: Calcified mass lesion in the region of 
the left internal auditory canal, probably due to an 8th 
nerve tumor. 


Case XI (Fig. 20): M. M., Sept. 15, 1947. A 4s 
year-old female was admitted complaining of head- 
ache and dizziness. 

Chronology of Present Symptoms: The patient 
first suffered from severe occipital headaches and 
dizziness approximately two years before admission. 
At that time, too, some unsteadiness of gait was ob- 
served. Soon thereafter, paresthesia of the left arm 
and hand and twitching of the fingers of the left hand 
developed. ‘Tinnitus in the right ear followed. Ap 
proximately one year before admission, the left side 
of the face began to twitch and there was an in- 
creasing tendency for the left eye to close spasmodi- 
cally, 
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Positive Neurological Findings: The Romberg 
test was positive, the patient falling to the left. 
There was total anosmia. Marked bilateral choked 
disks were noted. The cornea of the left eye was 
anesthetic. 

Operation: A large vascular tumor was found in 
the region of the left cerebellopontile angle, extend- 
ing high in the midline. 

Neuropathology: The specimen consisted of two 
pieces of tissue, one a portion of the cerebellum and 
the other the tumor. The tumor tissue measured 
27 X 2.0 X 2.0 cm. and weighed approximately 3 
gm. Microscopic Description: Acoustic neurinoma. 

Roentgen Findings (Sept. 6, 1947): The bones of 
the calvaria were normal. The hypophyseal fossa 
was definitely enlarged (anteroposterior measure- 
ment 14mm., depth 11 mm.). The anterior clinoids 
were normal, but there was some erosion of the tuber- 
culum sellae. A double floor was observed at the 
base of the hypophyseal fossa. The posterior clinoids 
were considerably eroded, and there was notable 
atrophy of the dorsum sellae. The apex of the left 
petrous pyramid was markedly eroded, with com- 
plete destruction of the internal auditory canal on the 
left side. These changes were clearly visualized in 
the films of the base of the skull, as well as in those 
made in the postero-anterior projection and in 
the Stenvers position. 

Conclusion: Marked destruction of the apex of the 
petrous pyramid associated with changes in the hypo- 
physeal fossa compatible with an 8th nerve tumor on the 
left side. 


Case XII (Fig. 21): I. W., June 16, 1943. A 14- 
year-old male was admitted complaining of weakness 
in the left side of the face. 

Chronology of Present Symptoms: The patient 
first noticed tinnitus in the left ear three years before 
admission to the hospital. Examination at that time 
revealed marked impairment of hearing in the left 
ear. Approximately three weeks before admission 
weakness of the left side of the face was first noticed. 

Positive Neurological Findings: There was defi- 
nite weakness of the 7th nerve on the left side, of the 
peripheral type. Marked impairment of hearing was 
noted in the left ear, and there was slight swaying 
toward the left side. An intention tremor was pres- 
ent in the left hand, with adiadochokinesia. The 
left corneal reflex was absent. The eye grounds did 
not reveal any evidence of increased intracranial 
pressure. The Barany test indicated a lesion in the 
left cerebellopontile angle. 

Operation: A rather firm tumor was found in the 
region of the left internal auditory canal, and was 
easily removed except for a segment which was inti- 
mately connected to the foramen lacerum. 

Neuropathology: The specimen consisted of two 
large pieces of tissue, both of which were rather firm 
and fibrous. Microscopic Description: Acoustic 
neurinoma. 

Roentgen Findings (June 16, 1943): The bones of 
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Fig. 19, Eand F. Case X. E. Acoustic neurinoma 
removed at operation. 

F. Cross-sections of the acoustic tumor revealing 
its fibrous and hemorrhagic character. 
the calvaria were negative. The hypophyseal fossa 
was normal in size and shape. There was a sugges- 
tion of a double floor at the base of the hypophyseal 
fossa. A peculiar calcific streak was noted in the 
lateral view of the head, behind the dorsum sellae 
and in front of the mastoids. The sagittal views of 
the skull revealed marked destruction of the apex of 
the left petrous pyramid, with complete obliteration 
of the left internal auditory canal. 

Conclusion: Extensive destruction of the apex of the 
left petrous pyramid compatible with an Sth nerve 
tumor, 


We should like to re-emphasize that the 
grouping employed here is an arbitrary one, 
elected because it seemed to emphasize the 
radiologic findings. One might postulate 
that all Sth nerve tumors, if left alone, 
would grow progressively from Group I 
through Group VI. Yet we have not seen 
this happen. Whereas it is often impossible 
to obtain the true growth rate of these 
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Fig. 20, A-D. Case XI (Group VI). Left acoustic neurinoma. 
A. Postero-anterior view. The apex of the left petrous pyramid, a, is completely destroyed. 
B. Lateral projection. There is marked distortion of the hypophyseal fossa with considerable erosion of the 


dorsum sellae. 


C. Stenvers projection. The normal right internal auditory canal is seen at b. 
D. Stenvers projection. The complete destruction of the left petrous pyramid medial to the semicircular 


canals is seen atc. (See also Fig. 2UE.) 


E 


Fig. 20E. Case XI. Sections of the tumor removed at 
operation. A large portion of the tumor was left behind. 


tumors, because they so commonly have 
cystic elements, most authorities agree 


they grow very slowly. We followed 2 
cases for five years and observed no appre- 
ciable difference in the roentgen appear- 
ance. We also followed several patients 
with recurrences without seeing progres- 
sive petrosal erosion. 

In a group of 10 patients asked to retum 
for follow-up roentgenograms of the skull 
several years after having been successfully 
operated upon, we found no change in the 
appearance of the petrosae. In 2, we 
thought that the eroded dorsum sellae had 
recalcified slightly. In none had the occipi- 
tal craniectomy defect filled in with bone. 

We could find nothing in the literature 
concerning calcified Sth nerve tumors e- 
cept a communication from Reeves (30). 
In a patient with bilateral neurofibromas, 
he found histologic evidence of calcium 
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wed 2 

appre- 

Ppear- 

a tients Fig. 21. Case XII (Group V1). Left acoustic neurinoma. 

rogres- > —_ view. The hypophyseal fossa is normal in size and shape. q 

, cipital view. The left petrosal apex is completely destroyed medial 
to the region of the internal ear at a. 

return 

> skull “in the form of small calcospherites such could account for this disparity. In view 

sfully as are more common in meningiomas.” of the uncertainty that still exists among 

~ the In the group of Sth nerve tumors re- neuropathologists concerning these neo- 

» & ported here there were 3 showing roentgen plasms, there is the possibility that these 

€ had evidence of calcification. Two were neuri- calcium-bearing tumors may one day be 

CIPI nomas, the third a neurofibroma (Fig. 23). classified differently. This gains added 

One. It is noteworthy that the neuropathologists significance when one appreciates that 

ature could find no calcific debris in these tumors neurinomas and neurofibromas in other 

‘S &X- microscopically, even though they were parts of the body do not become calcified. 

par Cast XII (Fig. 23): A. K., Now. 18, 1031. A 
21-year-old male was admitted to the hospital com- 


cium of the tumor might not have been sectioned _plaining of increasing deafness in both ears, asso- 
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Fig. 22. A and B reveal the hypophyseal fossae of two individuals with 


proved 8th nerve tumors. 
rather unusual. 
bending of the dorsum sellae.”’ 
tionable. 


ciated with visual impairment and a staggering 
gait. 

Chronology of Present Symptoms: The patient 
first noticed impaired hearing 1n the right ear about 
two years and a half before hospitalization. This 
began as a humming sensation and was soon followed 
by increasing deafness. Approximately three months 
before being admitted to the hospital, the same type 
of humming was noted in the left ear, and this also 
was followed by loss of hearing. At about this time, 
the patient noticed that he staggered while walking, 
and shortly after this, dimness of vision developed. 

Positive Neurological Findings: Bilateral choked 


The appearance of the dorsum in each instance is 
It suggests the changes described by Schiiller as ‘‘forward 
The significance of this appearance is ques- 


disks were observed. The right corneal reflex was 
absent, the left considerably impaired. Nystagmus 
was present in both eyes on looking in all directions. 
The gait was extremely unsteady. Dysmetria and 
adiadochokinesia were noted in both hands. 

Operation: The tumor was not found. The pe 
tient died. 

Neuropathology: Examination of the base of the 
brain revealed a large tumor in the right cerebello 
pontile angle, measuring 5.0 X 4.0 cm. In the left 
cerebellopontile angle was a similar tumor, 2.0 cm 
in diameter. In addition, multiple small encap 
sulated fibrous tumors were found along the base of 
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Fig. 23, AandB. Case XIII. Bilateral 8th nerve tumors due to disseminated 
neurofibromatosis. 
A. Postero-anterior view. Both internal auditory canals are almost en- 
tirely destroyed, a and 6. Both petrosal apices are demineralized. 
B. Lateral view. The calcified tumor is outlined by the arrows c to g in- 
clusive. The hypophyseal fossa is slightly enlarged and there is some erosion 
of the dorsum sellae. (See also Fig. 23, C andD.) 


the brain, and along several of the cranial nerves. which overlay the dorsum sellae. The pineal was 


eX was 

agmnus Microscopic Description: Multiple perineural neuro- calcified and displaced toward the left side. There 

ctions. fibroma. were erosion and enlargement of both internal audi- 

ia and Roentgen Findings: (Nov. 20, 1931): The bones tory canals. The erosion was more marked on the 
of the calvaria showed slightly increased prominence __ right side than on the left. 

he pa- of the digital markings, suggesting a slight increase in Conclusion: Increased intracranial pressure asso- 
intracranial pressure. The hypophyseal fossa was ciated with a calcified tumor in the middle fossa, 

of the definitely distorted and somewhat enlarged. It 

The to. pineal was dieplaced laterally in 10 

0 cm. be pushed forward slightly, and there were definite individual . of t he 70 whose films we re- 

neap- erosion and atrophy of the dorsum sellae. A calcified viewed. The displacement was usually but 

ase of mass was observed in the region of the middle fossa, afew millimeters. We never saw the pineal 
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Fig. 23, C and D. Case XIII. C. Base view of 
the brain revealing disseminated tumor nodules extend- 
ing throughout the base of the brain, with the largest 
nodules visualized in the region of the posterior fossa. 

D. Sections showing involvement of the 5th nerve, 
Sth nerve, and the medulla. 


pushed upward even though we expected 
to find it. 

No discussion of 8th nerve tumors would 
be complete without a few notes concerning 
the other tumors to which the cerebello- 
pontile angle is host. Among the most in- 
teresting are the meningiomas. Rather 
than eroding the petrous apex, meningio- 
mas may produce hyperostosis in this re- 
gion (9). Indeed, given a patient with 
clinical evidence of an Sth nerve tumor in 
whom eburnated bone is found in the region 
of the angle, one should strongly suspect a 
meningioma. We have seen one patient 
with startling osteosclerosis of the dorsum 
sellae and clivus in addition to increased 
density in the region of the porus, who 
proved to have a meningioma in the cere- 
bellopontile angle (Fig. 24). 

Slow growing cholesteatomas in this area 
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Fig. 24. Meningioma apparently springing from the 
region of the dorsum sellae, which produced clinical 
signs and symptoms of an 8th nerve tumor. 

A. Lateral view. The hypophyseal fossa is normal 
in size and shape. The dorsum sellae is unusually 
dense, a, due to the hyperostosis commonly seen ass 
ciated with meningiomas. 

B. Occipital view. The dorsum sellae, 6 and ¢ & 
projected into the foramen magnum where the eburma- 
ted appearance is clearly defined. 

C. Tumor tissue removed at operation. 


may cause remarkable bone distortion of 4 
degree not seen in Sth nerve tumors. In 
one of our patients the entire petrosal apex 
was displaced forward and the homolateral 
anterior clinoid pushed upward by the 
tumor (Fig. 25). 
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Nothing distinctive was noted in the 
cerebellopontile angle gliomas reviewed 
There are several clinical findings which 
may help differentiate true Sth nerve tu- 
mors from other growths in this area. 
Whereas acoustic tumors tend to follow a 
fairly definite order of symptoms, pontine 
growths are less prone to do so. Deafness, 
too, is by no means invariably present and 
complete. 

Horrax and Buckley (25) called attention 
to the fact that papilledema is far less com- 
monin true pontile growths than in 8th 
nerve tumors. Among 8 proved pontine 
lesions they found little or no choking of 
the optic disks in 7, even though there was 
clinical evidence of involvement of many 
cranial nerves. They pointed out that, 
were these 8th nerve tumors large enough 
to involve other cranial nerves, it would 
have been extremely unusual to find them 
unattended by increased intracranial pres- 
sure. These authors also observed that 
pontine tumors often cause bilateral symp- 
toms early, in contradistinction to acoustic 
tumors. 


SUMMARY 


1, The 8th nerve lies in intimate rela- 
tion with the 5th nerve, the 7th nerve, the 
nervus intermedius, and the anterior in- 
ferior cerebellar artery and vein, which 
course as a group through the cerebello- 
pontine angle. 

2. Because these structures adjoin each 
other, they are all usually affected by acous- 
tic tumors. 

3. The roentgen appearance of the pori 
acustici varies considerably in different 
heads and in both sides of the same head. 

4. Histologically Sth nerve tumors fall 

into three broad classifications: neuri- 
noma, von Recklinghausen’s neurofibroma, 
and von Recklinghausen’s neurofibroma- 
tosis associated with meningiomas. 
_9. Acoustic neurinomas are usually 
single lesions. When bilateral, they com- 
monly belong to the neurofibroma group, 
which is often familial. 

6. The clinical findings in acoustic tu- 
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Fig. 25. Patient presented an Sth nerve syndrome 
on the left side, which proved to be due to a huge 
cholesteatoma. 

A. Postero-anterior view. The apical portion of 
the left petrous pyramid is considerably eroded. The 
wing of the sphenoid, a, on the left side is also consider 
ably demineralized 

B. Lateral view. Whereas the hypophyseal foss. 
is normal in size and shape, there is considerable atrophy 
of the dorsum sellae 

C. Postero-anterior projection with the head flexed 
upon the neck, The anterior clinoid processes are 
seen atbande. The left anterior clinoid, ¢, is consider 
ably distorted compared to the normal appearing right 
anterior clinoid, b, 
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tumors grow, they encroach upon the pons 
and cerebellum, producing ataxia, dys- 
metria, and adiadochokinesia. Finally, 
increased intracranial pressure supervenes. 

7. Roentgenographically these tumors 
are characterized by erosion of the internal 
auditory canal. They commonly reveal 
also the roentgen manifestations of in- 
creased intracranial pressure. 

8. Approximately 16 per cent of this 
series of 70 tumors revealed little or no evi- 
dence of erosion in the region of the internal 
auditory canal. Of these, many showed 
hypophyseal changes in the lateral view 
indicative of an intracranial lesion. 

9. The evidence indicates that approxi- 
mately 80 per cent of all Sth nerve tumors 
should be localized by roentgen methods. 


Note: We wish again to thank Dr. Francis C. 
Grant, Dr. Robert A. Groff, and Dr. Michael Scott 
for allowing us free access to their records. With- 
out the help of Dr. Grant’s record librarian, Miss 
Anne Barnhart, our job would have been much 
more difficult. Dr. Edward Chamberlain and Dr. 
Arthur Finkelstein placed their film files at our dis- 
posal, and for this we are thankful. We are also 
indebted to Dr. Frederick H. Lewey and Dr. Eugene 
B. Spitz, who reviewed many histologic sections and 
advised us on the classification of questionable 8th 
nerve tumors. The illustrations were prepared by 
Mr. Reuben Goldberg. 
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34, StrBBE, E. P.: Surgical Anatomy of Subtentor- 
ial Angle with Special Reference to Acoustic and Tri- 
geminal Nerves. (Hunterian Lecture, Abridged.) 
Lancet 1: 859-862, April 15, 1939. 
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ngle Simulating and Masking Acoustic 
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En este estudio de una serie de setenta 
tumores del VIII par para los cuales habia 
radiografias, trat6se de determinar el papel 
del radidlogo en el diagndstico de esas le- 
siones. 

El VIII par hallase en intima relacién 
con los nervios del V y el VII pares y el in- 
termediario y la arteria y la vena cerebelo- 
sas inferiores anteriores, que atraviesan en 
grupo el 4ngulo cerebelopontil. Por estar 
adyacentes estos tejidos, suelen afectarlos 
todos los tumores auditivos. Los hallaz- 
gos clinicos conférmanse a un patr6én evolu- 
tivo algo tipico. Al principio, limitanse al 
V, VII y VIII pares, pero al desarrollarse 
los tumores e invadir el puente de Varolio y 
el cerebelo, producen ataxia, dismetria y 
adiadococinesia, hasta que, por fin, sobre- 
viene hipertensi6n intracraneal. 

Los neurinomas aciisticos, que constitu- 
yen 90 por ciento de todos los tumores del 
VIII par, suelen ser lesiones aisladas. Los 
tumores bilaterales corresponden por lo 
general al grupo neurofibromatoso, que es 
frecuentemente familiar. 

Radiograficamente, caracterizanse estos 
neuromas en forma predominante por la 
erosién del conducto auditivo interno. Los 
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Neurinoma: Report of 2 Cases. Proc. Staff Meet., 
Mayo Clinic. 17: 385-390, June 24, 1942. 


36. Towne, E. B.: Erosion of the Petrous Bone by 


Acoustic Nerve Tumor; Demonstration by Roentgen 
Ray. Arch. Otolaryngology 4: 515-519, December, 


1926. 


AA. han empleado la siguiente clasificacién 
arbitraria: (1) casos sin anomalias roent- 
genolégicas en las petrosas, aunque suele 
haber signos de hipertensi6n intracraneana, 
(2) casos en que el finico hallazgo roent- 
genolégico es leve desosificacién del con- 
ducto auditivo interno, (3) casos con en- 
sanche, pero sin acortamiento, del con- 
ducto auditivo interno; (4) casos tanto 
con ensanche como acortamiento del con- 
ducto, que a menudo es infundibuliforme; 
(5) casos en que el conducto se halla total- 
mente destruido y en que las piramides pe- 
trosas son todavia observables, aunque 
muy desmineralizadas; (6) casos con com- 
pleta destruccién del conducto auditivo in- 
terno y del extremo del petroso. 

Aproximadamente 16 por ciento de los 
casos de los AA. correspondieron a los Gru- 
pos 1 y 2, revelando pocos signos de ero- 
sién del conducto auditivo interno, pero en 
muchos de ellos, las vistas laterales mostra- 
ron alteraciones hipofisarias indicativas de 
lesi6n intracraneal. 

A base de los datos asi obtenidos, dedi- 
cese que aproximadamente 80 por ciento 
de todos los tumores del VIII par deben ser 
localizados con técnicas roentgenoldégicas. 
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Roentgenologic Observations Concerning 


JOHN D. CAMP, M.D. 
Rochester, Minn. 


ANY OBSERVATIONS have been made in 

the past which indicate that the 
normal sella turcica varies widely in size 
So great is this variation 
that recognition of disease based on altera- 
tions of size alone is frequently difficult and 
Rasmussen (+) has 
shown, also, that there is no constant rela- 


and shape (1-3). 


even misleading. 


Fig.1. a. 


intracranial pressure. 


revealed in Figure 1a. 


tion between the size of the sella and the 
size of the pituitary gland. This further 
decreases the value of measurements of the 
sella alone as an index of pituitary disease. 
My own experience, over a period of many 
years, indicates that in the past the aver- 
age roentgenologist has paid too much 
attention to variations in the dimensions of 
the sella turcica and has underestimated the 
significance of certain basic changes in 
structure which will indicate the presence 
A disease long before measurements alone 
have any value. These basic changes 

erosion, decalcification and destruction of 


‘Prom the Section on Roentgenology, Mayo Clinic, Rochester, Minn 
Annual Meeting of the Radiological Society of North America, San Francisco, Calif., Dec. 5-10, 1948. 
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Necropsy specimen revealing erosion of the posterior clinoid processes 
and floor of sella. Death occurred thirty-seven days following a bullet wound of 
the brain and nine days following clinical evidence of brain abscess and increased 
Lateral roentgenogram of skull made at necropsy. 
The indistinct fuzzy contour of the floor of the sella is evidence of the erosion 


Erosion of the Sella Turcig 


bone—are intimately related to one . 
other. They may express themselves 
focal or generalized changes in contour » 
the sella or its related processes, dependigy 
on the type and location of the lesion. 
Erosion of the sella, or any of its relates 
processes, is due to pressure from a qp. 
tiguous mass, abnormal pulsation, or ger. 


eralized pressure reflected from a more re- 
mote lesion. This focal or generalized 
pressure produces a loss of substance of the 
cortex of the exposed surface of the sella or 
contiguous processes. A certain amountd 
localized decalcification accompanies the 
pressure erosion, the degree being directly 
related to the site and severity of the a 
sociated pressure. If the pressure is of 4 
low degree and persistent, it may be te 
flected only in a change in contour of 4 
single process or of the entire sella with 
little evidence of decalcification, since 
such cases there is a natural reparative 
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EROSION OF THE SELLA TURCICA 


Fig. 2. Stereoscopic lateral views of the sella, indicating the value of shifting the 


x-ray tube along the coronal plane. a. 
which are superimposed, appear normal. 


The images of the anterior clinoid processes, 
b. After shifting tube, images of anterior 


clinoid processes are separated; focal erosion and foreshortening of right anterior clinoid 
due to pressure from a contiguous aneurysm of the right internal carotid artery are 


evident. 
noted. 


recalcification at the site of the erosion. 
On the other hand, if the pressure is acute, 
severe, and progressive, erosion occurs 
rapidly without opportunity for repair by 
recalcification, and the picture is soon one 
of complete loss of bone substance, either 
focal or generalized. 

Classical examples of true decalcification 
of bone are seen in severe infections of the 
sphenoid sinus and, in varying degrees, in 
the presence of contiguous meningiomas. 
In the former, the decalcification results 
from the hyperemia of the walls of the 
sphenoid sinus which accompanies the 
infection, and in the latter both from 
hyperemia due to increased vascularity at 
the site of the tumor and from actual pres- 
sure by tumor cells which grow into the 
haversian canals of the adjacent bone. 

Actual invasive destruction of the sella or 
its related processes occurs with malignant 
tumors which may originate in the bony 
structures or may involve them secondarily 
by extension from a contiguous soft-tissue 
mass. Such changes, because of their 
location and extent, are usually not difficult 
to distinguish from erosion incident to 
benign lesions. Extensive pressure erosion 
of the sella resulting from large pituitary 
tumors or generalized increased intracranial 
pressure may be imitated by a malignant 


Absence of shadow of the cortex of the bone at the site of erosion may be 


Fig. 3. Lateral view of skull revealing focal 
erosion and foreshortening of the right anterior 
clinoid process due to pressure from a contiguous 
calcified aneurysm of the right internal carotid 
artery. The changes are similar to those shown 
in Figure 2+, but the presence of calcium in the 
wall of the aneurysm contiguous to the eroded 
clinoid process facilitates an understanding of the 
mechanics of the erosion in such cases 


lesion of the sphenoid bone, such as 
chordoma, myeloma, or carcinoma. 

In any discussion relating to erosion, 
decalcification, or destruction of the sella, 
definite evidence indicating the relation of 
such changes to the duration of the pri- 
mary disease would be of great value, A 
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Fig. 4. Stereoscopic lateral roentgenograms of the skull. a. Images of 
the anterior clinoid processes are superimposed and therefore appear normal. 
b. Images of anterior clinoid processes have been separated by shift of tube along 
coronal plane; diffuse decalcification of the right anterior clinoid process is 
shown. c. Postero-anterior view, revealing diffuse decalcification of right 
anterior clinoid process due to meningioma of the right sphenoidal ridge. 


number of years ago, while working on my 
thesis, I had the opportunity of studying 
the sella at necropsy in a case in which 
the duration of the primary disease was 
known. So far as I know, this is the only 
such case reported in the literature (1). 
The patient, a boy thirteen years of age, 
was accidentally shot in the head by a 22- 
caliber rifle and died thirty-seven days 
later as the result of a brain abscess. The 
necropsy specimen, shown in Figure 1, 
revealed focal erosion of the posterior 
clinoid processes and erosion of the floor of 
the sella. How long did it take to pro- 
duce this erosion? Clinical signs of in- 
creased intracranial pressure did not de- 
velop until nine days before death. I 
think from this evidence that one can con- 
servatively say that, in the presence of 
increased intracranial pressure, erosion or 


Joun D. CAMP 


decalcification of the sella may occur within 
one month after the inception of abnormal 
pressure. The ability of the roentgeno- 
grams to reveal this change is dependent 
on the type of sella and whether or not it 
is undermined by a well pneumatized 
sphenoid sinus. A roentgenogram made 
after death in the case just cited (Fig. 1)) 
revealed early fuzziness of the contour of 
the floor of the sella, indicating decalcifica- 
tion and erosion secondary to the increased 
intracranial pressure. The changes wert 
evident so early in this case only because 
the sella was partially undermined by 4 
pneumatized sphenoid sinus which afforded 
a good contrasting density. If the sphe- 
noid below the floor of the sella is not 
pneumatized—and it frequently is not i 
children before the age of twelve years— 
erosion of the floor may not be recognized 
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roentgenographically until more extensive 
changes have occurred. 

Roentgenographic technic plays an im- 
portant part in contributing to the early 
recognition of changes in the sella and its 
related processes. Stereoscopic roentgeno- 

ms are necessary, but these, to be of 
greatest value in this region, must be made 
with the tube shifted along the coronal 
plane. For the first roentgenogram, the 
tube should be centered to produce an ex- 
act lateral view of the sella. This is im- 
portant in the portrayal of early changes in 
the floor. The shift of the tube for the 
second roentgenogram will separate the 
images of the clinoid processes and the 
edges of the sella, a very important ma- 
neuver since it facilitates the recognition of 
focal changes which may involve only one 
process or side of the sella. This is well 
shown in Figure 2a and 0, in which the 
focal erosion and foreshortening of the 
right anterior clinoid process was due to an 
aneurysm of the internal carotid artery. 
When such changes are recognized, the 
roentgenologist can be very precise and 
exact in the localization of the lesion. The 
mechanics of this erosion are well shown 
in Figure 3, in a case in which the walls 
of an aneurysm of the internal carotid 
artery were partially calcified. Foreshort- 
ening of the contiguous anterior clinoid 
process due to pressure erosion may be 
seen. At the point of contact with the 
wall of the aneurysm, the cortex of the 
anterior clinoid process has disappeared 
as a result of pressure and decalcification. 
Normally the clinoid processes are out- 
lined by a shadow of thin cortical bone. 
Dehiscence in this shadow is the first indi- 
cation of contiguous pressure. 

The images of the anterior clinoid proc- 
esses are superimposed in Figure 4a, and 
no abnormality is evident. In Figure 4), 
however, which is the matching stereoscopic 
Toentgenogram, the images of the anterior 
clinoid processes are separated, and it is 
obvious that there is a great difference in 
density between one of these and the other. 
This same difference is also apparent in 
Figure 4c, which is a postero-anterior view. 


EROSION OF THE SELLA TURCICA 


Fig. 5. The postero-anterior 107-degree projection 
of skull (Granger position) revealing focal erosion and 
defect in continuity of the so-called G line as the result 
of a contiguous meningioma of the left optic nerve 
sheath. 


In this case the tumor cells from an adja- 
cent meningioma have invaded the bone 
and, with the associated increased vascu- 
larity, have produced diffuse decalcifica- 
tion which results in a diffuse, hazy image, 
in contrast with the focal type of pressure 
erosion shown in Figures 2 and 3. The 
roentgenologist, therefore, if he has good 
roentgenograms and has had reasonable 
experience, may be able to predict the type 
of contiguous lesion from the observation 
of such changes. 

The postero-anterior 107-degree angle 
view, originated by Granger (5), for depict- 
ing disease of the sphenoid sinus, is valuable 
also for revealing and lateralizing focal 
changes resulting from lesions about the 
sella, tuberculum, or optic nerves. Local 
changes in bone which consist of defects in 
continuity (Fig. 5) or abnormal thickening 
(Fig. 6a and 6) of the so-called G line may 
be more clearly defined in roentgenograms 
obtained in this position than in conven- 
tional lateral or postero-anterior views. 
The osteomatous changes resulting from 
meningiomas originating about the tuber- 
culum sellae and posterior portion of the 
olfactory groove are especially well shown 
in the views taken in the Granger position. 
Such tumors, as they enlarge, frequently 
produce erosive changes in the floor of the 
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Fig. 6. Meningioma arising from tuberculum sellae. a. Lateral view of sella, revealing 
osteoma at site of origin of tumor and early pressure erosion of floor of sella. 6. Postero-anterior 
view of skull, revealing osteomatous thickening of so-called G line at site of tumor. 


Fig. 7. a. Lateral view of sella, revealing osteomatous thickening of olfactory groove and tuberculum sellae 
resulting from contiguous meningioma. Note the decalcification of the floor of the sella and double contour due 
to pressure erosion. 6. Necropsy specimen cut in sagittal plane through tumor and sella. Note erosion and 


osteomatous changes at point of attachment of tumor. 
and produced pressure erosion of the floor of the sella. 


sella and posterior clinoid processes (Fig. 
7a), the mechanics of which are well shown 
in Figure 76, which is a sagittal section 
through such a tumor and the sella. 
Erosion of the posterior clinoid proc- 
esses may be the result of (1) direct pres- 
sure from a contiguous tumor, most com- 
monly a partially calcified craniopharyn- 
gioma (Fig. 8), (2) pressure from a dilated 
third ventricle (Fig. 9), and (3) mass lesions 
of the brain without hydrocephalus which 


The tumor has extended partially into the sella turcica 


produce indirect pressure on the clinoid 
processes and sella (Fig. 10). 

In the past it was not uncommon for 
roentgenologists to accept the presence of 
decalcification and circular expansion of the 
sella as evidence of a primary intrasellat 
tumor (Fig. 11). Experience has shows, 
however, that these changes may be pro- 
duced, also, by tumors located elsewhere if 
the cranial cavity (Figs. 12 and 13). In 
such cases a displacement of the shadow of 


2 F — l 
: 
W 
rr 
n 
; a 
i 


EROSION OF THE SELLA TURCICA 


Fig. 8. Calcified craniopharyngioma producing focal erosion of the posterior clinoid proc- 
esses and dorsum sellae. 


Fig. 9. 


Ventriculogram revealing dilated third ventricle with erosion of posterior clinoid 


processes and sella as a result of hydrocephalus due to a cerebellar tumor. 


Fig. 10. 


Astrocytoma of left temporal lobe producing focal erosion of posterior clinoid 


processes by mass pressure without hydrocephalus. 


Fig. 11. 


Circular expansion and decalcification of the sella produced by primary intrasellar 


pituitary tumor. 


a calcified pineal gland or evidence of 
generalized increased intracranial pressure 
will provide a clue to the extrasellar loca- 


tion of the lesion. Such evidence may, of 
course, be lacking, and it is therefore im- 
portant to remember that whenever the 
roentgenogram suggests an intrasellar tu- 
mor and the clinical evidence does not 
agree, additional methods of localizing the 
lesion, such as encephalography, ventricu- 
lography, or arteriography, must be con- 
sidered. 

The capacity of bone to recalcify after 
pressure on it has been relieved or an invad- 
ing tumor has been destroyed by radiation 


is well illustrated by the sella turcica and 
its related processes. Roentgenologic evi- 
dence of such recalcification is important 
evidence of a favorable response to treat- 
ment (Fig. l4a and 6). This phenomenon 
is particularly well shown in radiosensitive 
malignant tumors of the sphenoid which 
invade and destroy the sella without actual 
enlargement of the pituitary fossa (Fig. 15a 
and 6). Since the sella is not expanded, 
measurements are of no diagnostic value, 
and the significant roentgenologic signs 
are those of destruction and subsequent re- 
pair of bone. 

When the sella has been decalcified and 
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Fig. 12. Circular expansion and decalcification of the sella produced by right tem- 
poral lobe tumor. The changes simulate those of intrasellar tumor. 
Fig. 13. Circular expansion and decalcification of the sella produced by indirect 
pressure and hydrocephalus incident to a neurofibroma of the right acoustic nerve. 
Air in ventricular system. Changes simulate those of intrasellar tumor. 


a. Secondary erosion and decalcification of the sella and posterior clinoid processes 
resulting from pressure incident to a glioblastoma of the pons. 6. Recalcification of sella and 
restoration of normal contour four months after roentgen treatment to tumor. 


Fig. 15. a. Invasion of sphenoid bone and destruction of posterior portion of sella caused by 
Grade 4 epithelioma of sphenoid sinus. 5b. Appearance of sella five months after radium treatment. 
Note recalcification and restoration of contour of sella. 
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Fig. 16. Chromophobe adenoma of pituitary. a. 


removal of tumor in 1935. ca 
There is no clinical evidence of activity of tumor. c. 
due to recurrence of tumor in 1946. 


enlarged by pressure from an intrasellar or 
extrasellar lesion and the pressure has been 
subsequently removed by one means or 
another, the margins of the sella will 
recalcify, but the pituitary fossa will main- 
tain its abnormal size and shape (Fig. 16a 
and 6). A roentgenogram will always re- 
veal this evidence of antecedent disease, 
and it should not be interpreted as evidence 
of an active process. In this connection, 
serial roentgenographic studies made be- 
fore, during, and subsequent to treatment 
are most important in the evaluation of the 
prognosis. 

When an intracranial tumor recurs and 
the pressure phenomena of the original 
disease are re-enacted, the sella, which had 
recalcified following treatment of the 
lesion, will again undergo decalcification, 
and this important evidence of recurrence 
will be readily apparent if previous roent- 
genograms are available for comparison 
(Fig. 16a, b, and c). Here again it is the 
character and density of the bony margins 
of the sella that indicate disease, and not 
primarily any variation in size. 

In summary, I would like to emphasize: 
(1) the importance of focal changes in the 
bony contour of the sella turcica and its 
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(For Spanish summary, see following page) 


Decalcification and enlargement of sella before surgical 
b. Recalcification of sella six years after operation and roentgen therapy in 1941. 
Extensive decalcification and further enlargement of sella 


related processes as an index of disease 
before any significant change in size of the 
sella occurs; (2) the value of decalcifica- 
tion and recalcification of the contour of 
the sella in following the course of intra- 
cranial disease; (3) the fact that the circu- 
lar uniformly enlarged sella, long recognized 
as characteristic of a pituitary tumor, may 
be produced by tumors situated elsewhere 
within the cranial cavity; (4) the indica- 
tions for supplementary methods of local- 
ization, such as ventriculography, encepha- 
lography, and arteriography, when the 
clinical and roentgenologic findings do not 
agree. 
Mayo Clinic 
Rochester, Minn. 
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SUMARIO 
Observaciones Roentgenoldgicas acerca de la Erosidn de la Silla Turca 


Parece que, en el pasado, exageraron la 
atencién prestada al tamafio de la silla 
turca como indice de afeccién intracraneal 
y menospreciaron ciertas alteraciones his- 
tol6égicas basicas que la afectan, a saber: 
erosion, descalcificacién y destruccién ésea. 
Esas alteraciones basicas pueden traducirse 
por alteraciones focales o generalizadas del 
contorno de la silla o de sus apé6fisis, con- 
forme al tipo y la localizacién de las le- 
siones. 

La erosién de la silla o de sus ap6fisis, se 
debe a compresién por alguna masa con- 
tigua, pulsacién anormal o presién genera- 
lizada reflejada de una lesi6n mas remota, 
yendo acompajfiada de cierta proporcién de 
descalcificacién localizada. Obsérvanse 
ejemplos clasicos de verdadera descalcifi- 
cacién en las infecciones esfenoidales graves 
y, en mayor o menor grado, en presencia 
de meningiomas contiguos. Destruccién 
invasora real de la silla o de sus ap6fisis tie- 
ne lugar en los tumores malignos que pue- 


den tener su origen en los tejidos éseqs y 
invadir éstos secundariamente por dijy, 
sion de una tumefaccién de los tejidgs 
blandos adyacentes. 

Se hace hincapié en particular en los g. 
guientes puntos: (1) importancia de lx 
alteraciones focales del contorno éseo de k 
silla y de sus ap6fisis como signo de enfer. 
medad antes de que ocurra la menor altera. 
cién significativa del tamafio de la silk: 
(2) valor de la descalcificacién y la recalci. 
ficacién del contorno de la silla para seguir 
la evolucién de una afecci6n intracraneana: 
(3) el hecho de que los tumores de otras 
partes de la cavidad craneal pueden pro. 
ducir la uniforme hipertrofia circular de k 
silla, reconocida de viejo como tipica de tu- 
mor hipofisario; (4) importancia de los 
métodos complementarios de examen, tales 
como ventriculografia, encefalografia y ar. 
teriografia, cuando no concuerdan los he- 
llazgos clinicos y radiogrAficos. 
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ENINGIOMAS, which constitute about 
M 15 per cent of all brain tumors, are 
among the few intracranial neoplasms 
which lend themselves to successful surgical 
removal. For this reason, any diagnostic 
assistance the roentgenologist can offer 
is of practical value. The roentgenogram 
alone will not always establish the diagnosis 
of meningioma. It is true that the roent- 
gen findings are often so typical that no 
other diagnosis would be logical, but 
enough atypical cases are constantly occur- 
ring to bring out the fact that correct 
interpretation of the roentgenogram may 
depend on knowledge of the tumor itself, 
the history of the patient, and careful 
physical and neurologic examinations. 
Even with all this information at hand, 
the diagnosis is not always easy. There is 
need for close cooperation between the 
neurosurgeon, the neurologist, and the 
roentgenologist. 


HISTOGENESIS 


That the histogenesis of meningiomas 
has long been obscure is obvious from the 
number of terms by which they have been 
known. Chapter I of Cushing and Eisen- 
hardt’s monograph on meningiomas (1) 
is devoted to the historical background of 
this tumor, and in this source the following 
terms appear: 


fungus durae matris (Louis, 1774) 

tumeurs cancéreuses des méninges (Cruveilhier 
1835) 

sarcoma (Virchow, 1847) 

fibro-plastiques intra-craniennes (Lebert, 
S49 

psammoma (Virchow, 1850) 

epithelioma (Meyer, 1859) 

endothelioma (Golgi, 1869) 

arachnoid fibroblastoma (Mallory, 1920) 
meningioma (Cushing, 1922 

meningeal fibroblastoma (Penfield, 1927). 
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At first these tumors were thought to 


arise from the dura mater. Virchow called 
them sarcomas, but later adopted the 
term psammoma or sand tumor, because 
of the number of small concretions found 
within them. As they sometimes resem- 
bled epithelial cancer, the term epithelioma 
came into use. Later, epithelioma was 
replaced by endothelioma, since the term 
endothelium was employed to designate 
membranes of mesodermal origin lining 
body cavities, and the meshwork of the 
meninges was regarded as such a mem- 
brane. Mallory called the tumors arach- 
noid fibroblastomas because he thought 
they were made up of undifferentiated 
potential fibroblasts. Cushing arbitrarily 
coined the word meningioma as a non- 
specific designation. The two terms fibro- 
blastoma and meningioma are still used, 
but of the two, meningioma seems to be the 
more widely accepted. 

The identity of these tumors would be 
more obvious if the membrane from which 
they arise were known. The arachnoid 
villi are continuations of the arachnoid 
mesh into the lateral walls of the great 
dural sinuses. The arachnoid cells at the 
tips of the villi, directly below the vascular 
endothelium, are usually several layers in 
thickness, so that cellular caps over the 
villi are formed (2). The cells making up 
these villous caps resemble those found in 
meningiomas, and it is because of this 
striking similarity that meningiomas are 
thought to arise from the arachnoid (1, 3, 
4). Further substantiation of this origin 
is found in the fact that meningiomas most 
frequently occur along the course of the 
dural venous sinuses. As part of the 
normal aging process, these arachnoidal 
villi become greatly enlarged, thickened, 
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and even calcified, and are then known as 
pacchionian granulations (3). The roent- 
genologist is well aware of the areas of 
rarefaction or of increased density appear- 
ing in the inner table of the skull at the 
vertex and in the frontal and parietal re- 
gions due to these pacchionian granulations 
(5). 

Assuming that meningiomas arise from 
the arachnoid, their identity would be 
better understood if the histogenesis of the 
arachnoid were known. In 1926, Ariens 
Kappers (6), on the basis of histologic 
study, wrote as follows: ‘‘The most 
probable relation seems to be that the 
primitive leptomeninx is independent in its 
origin from that of the dural membrane, 
and that the real dura develops from the 
mesenchymatous blastema immediately 
surrounding the leptomeninx, 7. e., from the 
perimeningeal tissue but not from the 
endosteum of the vertebfae from which 
only the so-called external or periosteal 
lamella arises.” 

Later in 1926, Harvey and Burr (7) 
demonstrated by experimental transplants 
in Amblystoma punctatum that the primor- 
dium of the leptomeninx is derived from 
the ectodermal neural crest, and that of 
the pachymeninx from the mesenchyme. 
These experiments were confirmed in the 
chick and pig embryo. 

In 1933 Harvey, Burr, and Van Cam- 
penhout (8) presented further experimental 
work in which they used chorioallantoic 
grafts of the nervous system of the chick. 
They showed that transplants of the neural 
tube with the neural crest possess a char- 
acteristic cellular membrane on the outer 
surface of the neural tube, whereas trans- 
plants without the neural crest showed a 
complete absence of this cellular layer. 
They also selectively stained the neural 
crest with Nile blue sulfate and found Nile 
blue-stained cells surrounding the un- 
stained nervous system, with similarly 
unstained mesenchyme surrounding the 
whole. These experiments further con- 
firmed their original thesis that in the 
development of the meninges the primor- 
dium of the leptomeninx is derived from 
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the neural crest and that of the pacty. 
meninx from the mesenchyme. i 

In this same year Leary and Edwark 
(9), in a study of subdural hemorrhages 
noted the great differences between th, 
functions and reactions of the arachnoij 
and the dura. These differences led they 
to take scrapings of the pericardial anj 
peritoneal cavities and to compare th 
sheets of cells obtained with scrapings fro 
the arachnoid and the dura. They con. 
cluded that the dura is lined with fibro. 
blastic tissue and that the arachnoid js 
covered with cells which do not appear to 
be mesothelial, but are probably of ecto. 
dermal origin. 

In 1935 Globus (10) presented another 
concept, namely, that all three of the 
meninges arise from a mesenchymal tissue 
which fills the space between the skin and 
the neuroectoderm; he referred to this as 
skeleto-neural intertissue. This mesen- 
chymal tissue then splits into two parts, 
an internal and an external. The internal 
part becomes the pia and the arachnoid, 
and the external part the dura and the 
periosteum. Globus was of the opinion 
that meningiomas arise from this primitive 
mesenchymal tissue, and that, in this 
manner, they may acquire the character 
of any of the component layers of the 
meninges. He regarded them as com 
pound tumors in which either the parenchy- 
matous, epithelioid element, or the fibro 
blastic, stromal element may predominate. 
In 1944 Globus (11) still held to this con- 
cept. 

Whether these tumors arise from neufo- 
ectoderm or from mesenchyme is still an 
unsettled question, which it is not the aim 
of this discussion to resolve. The matter 
has been presented solely to emphasize to 
the roentgenologist that the histogenesis of 
this tumor is still undetermined. 


GROSS AND MICROSCOPIC PATHOLOGY 


Grossly, the tumors are of two forms: 
massive or global and so-called meningioma 
en plaque. The massive or global form’ 
not likely to produce severe hyperostosis 
of the overlying bone, but usually invagr 


Vol. 53 
TABLE 
Type. 
th 
Var 
Var 
Var 
Var 
Type 
te 
Var 
Var 
Var 
Var 

Type 
tt 
Var 
Var 
> Var 
Type 
Var 
Var 
Var 
Type 
t 
Va 
Vat 
Type 
; t 
Vai 
Va 
Type 
Vai 
Va 
nate 
com 

ing 
plag 
and 
It is 
ase 
C 
sent 
fica 
sub 
Sevi 
j The 
the 
con 
and 
the 
ife 
fica 
has 
Ne 
Vat 
I 


November iyi 


he Pach: 


Edward 
lorrhages 
‘Ween the 
arachnoid 

led them 
rdial anj 
pare the 
ings from 
hey Con- 
ith fibro. 
*hnoid js 
to 

of ecto. 


another 
Of the 
al tissue 
skin and 
) this as 
mesen- 
parts, 
internal 
ichnoid, 
and the 
opinion 
rimitive 
in this 
aracter 
of the 


enchy- 
fibro- 
ninate. 
is con- 


neuro- 
till an 
he aim 
natter 
size to 
esis of 


Vol. 53 


qase I: THe Nive Masor Histo.ocic TYPES OF 
MENINGIOMA (CUSHING AND EISENHARDT) 


Type I. Non-reticulin- or collagen-forming meningo- 
thelial tumors 
Var. 1. Cells evenly distributed in sheets 
Var. 2. Cells in alveolar arrangement 
Var. 3. Spindle cells in interlacing bundles 
Var. 4. Combination of variants 1, 2 and 3 
Type II. Meningothelial tumors of whorl pattern with 
tendency to form reticulin or collagen 
Var. 1. Variously distributed spindle, round, and 
polyhedral cells 
Combination of Type I, var. 1 or 2, with 
whorls 
Uniform small whorls 
Var. 4. Compact psammoma bodies 
Type III. Reticulin- or collagen-forming fibroblastic 
tumors of benign type 
Fibrils scanty 
Fibrils abundant 
Marked fibrosis 
Reticulin-forming angioblastic tumors 
Incompletely differentiated, with mitoses 
Transitional between meningothelial type 
and angioblastoma 
Var. 3. Angioblastoma (capillary or cellular) 
Type V. Non-reticulin- or collagen-forming epithelioid 
tumors 
Var. 1. Cells in columnar arrangement 
Var. 2. Roussy, Cornil, and Oberling type 
Type VI. Reticulin- or collagen-forming fibroblastic 
tumors of malignant type (sarcomatous meningio- 
mas) 
Var. 1. 
Var. 2. 
Type VII. 


Var. 2. 


Var. 3. 


Var. 1. 
Var. 2. 
Var. 3. 
Type IV. 
Var. 1. 
Var. 2. 


Spindle-cell type 
Round-cell type 
Osteoblastic meningiomas 
Type VIII. Chondroblastic meningiomas 
Var. 1. Chondroma 
Var. 2. Osteochondroma 
Type IX. Lipoblastic meningiomas 


nates the pia into the brain, and may be- 
come completely buried. The flat spread- 
ing carpet of tumor called meningioma _en 
plaque is sessile, has a limited thickness, 
and grows along the plane of the meninges. 
It is this flat form which usually produces 
a severe degree of hyperostosis. 

Cushing and Eisenhardt (1) have pre- 
sented a comprehensive histological classi- 
fication in which all meningiomas are 
sub-divided into nine major types with 
several variants under each of these types. 
These they have arranged in the order of 
their numerical frequency, with the most 
common type heading the list. Cushing 
and Eisenhardt stressed the point that over 
the course of years these tumors rarely, 
if ever, tend to alter in type. This classi- 
fication is presented (Table I) because it 
has been adopted by the Department of 
Neuropathology, University of Pennsyl- 
vania. 

It is appropriate that the question of the 
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degree of malignancy be discussed at this 
point. Cushing and Eisenhardt (1) stated 
that the great majority of meningiomas are 
relatively benign lesions usually limited 
internally by the pia, and externally by 
the galea aponeurotica. In 1935 Globus 
(10) and in 1944 Globus, Levin, and Sheps 
(11) stated that in a number of. cases 
meningiomas invaded the brain tissue by 
way of the pial blood vessels. In 1942 
Turner, Craig, and Kernohan (12) con- 
cluded that about 10 per cent of the intra- 
cranial meningiomas of their series were 
microscopically malignant when judged 
by the type of cell, the architecture of the 
tissue, and the presence of giant-cell forms 
and mitotic figures. In 1944, Globus, 
Levin, and Sheps (11) concluded that a 
little less than 10 per cent of the tumors 
in their series were malignant. The malig- 
nant feature in all of these was local inva- 
sion rather than distant metastases. This 
local invasiveness seems to substantiate 
Globus’ observation that meningiomas 
penetrate the pial barrier. 

Meningiomas rarely give rise to distant 
metastases. Cushing and Eisenhardt (1) 
reported one case, and a case has been 
recorded by Globus, Levin, and Sheps (11). 
Haymaker (13), in 1948, reviewed the 
literature and found five examples of dis- 
tant metastasis from a primary menin- 
gioma. In our series, Case 17 gave rise to 
pulmonary metastases. 

This whole question of the degree of 
malignancy is largely academic, for over the 
years it has been demonstrated that post- 
operative results are usually good if a 
successful surgical removal of all the visible 
tumor has been performed. 


BONY CHANGES PRODUCED BY MENINGIOMAS 


Meningiomas are capable of causing 
erosion, absorption, hyperostosis, or eburna- 
tion of bone, either through actual infil- 
tration of the haversian canals or by the 
reactive hyperemia they provoke (14). 
Cushing and Eisenhardt have shown these 
bony changes diagrammatically in Figure 
10 (page 21) of their book on “‘Meningio- 
mas” (1). The radiologist who is inter- 
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Pig. 1. Bone removed from the sphenoidal ridge which has been invaded by a meningioma Type UL, 
variant 1. Low-and high-power magnifications. Hematoxylin and eosin. (Photomicrographs courtesy 
of Armed Forces Institute of Pathology. Accession number: 218225-1 and 218225-2. ) 
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ested in this problem should familiarize 
himself with this diagram. These authors 
described eight varieties of bone involve- 
ment, which have been summarized in our 


Table II. 


Taste II: VARIETIES OF BoNE INVOLVEMENT 
PRODUCED BY MENINGIOMAS 


Increased vascularity of bone. ; 
Thinning of the bone by pressure absorption. 
Enostosis projecting into the substance of the 
tumor with no visible thickening of the outer 
table. 
4, Thickening of both tables producing a palpable 
and visible swelling on the scalp. 
5. Dense eburnation of the outer table. 
6. Hyperostosis with vertical striations. 
7, Hyperostosis with an extracranial pancake of 
tumor lying between the hyperostosis and the 
lea. 
8. i _acseetm in which the central core of the 
hyperostosis is completely destroyed by the 
tumor. 


Sometimes the hyperostosis contains 
tumor cells, but sometimes it does not. 
This would seem to indicate that the bone 
thickening is probably due to the increased 
vascularity, with tumor invasion a second- 
ary occurrence which may or may not 
take place (Fig. 1). 

Cushing (15), in 1922, stated that there 
was a tendency for the meningioma cells 
to work through the vascular spaces in the 
dura and finally reach the canalicular 
spaces of the bone, but not to infiltrate, 
in the sense of malignant-cell infiltration. 
The cells then stimulate osteoblastic pro- 
liferation around their nests, giving the 
appearance of spicules. 

Phemister (16) believes that the new 
bone is reactive in nature and is an integral 
part of the tumor. Kolodny (17) believes 
that the hyperostosis is the result of an 
early, slow, and progressive dilatation of 
the blood vessels in the cranial bones over- 
lying the meningioma, and that infiltration 
(not penetration) by the tumor subse- 
quently takes place and leads to bone 
destruction. 

Rowbotham (18), discussing the circula- 
tion of meningiomas and its relation to the 
hyperostosis, states that the blood supply 
lsout of proportion to the size of the tumor. 
The arterial supply from the dura, with 
secondary communications with the pial 
Vessels, extends to the tumor capsule. 
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Fig. 2. Three divisions of the sphenoidal ridge that 
give rise to symptomatically distinguishable menin- 
giomas. (From Cushing and Eisenhardt; Meningio- 
mas: Their Classification, Regional Behaviour, Life 
History, and Surgical End Results, p. 298. Courtesy 
of Charles C Thomas. ) 


The primitive vessels do not have any 
sympathetic vasoconstrictor control. There 
are sinusoids and abnormal communica- 
tions between the arteries and veins which 
produce a bed of low endovascular resist- 
ance. Any excess of blood finds its way 
through the tumor, due to the absence of 
arteriolar and capillary resistance. There 
are important communications between 
the dural veins and those of the diploe 11 
the meningeal grooves and in the many pits 
seen in the inner table of the skull. These 
channels dilate and are responsible for the 
changes seen in the roentgenograms. 

Rowbotham (18) recognizes five types of 
bone change: (1) the diffuse tumorous 
hyperostoses of the vault; (2) the diffuse 
hyperostosis of the base; (3) osteoclastic 
hyperostosis; (+4) nodal enostosis; (5) 
diffuse non-tumorous hyperostosis. 

Not only are there changes in the adja- 
cent bone, but sometimes calcification 
takes place within the tumor itself. The 
microscopic manifestations of this calci- 
fication are spoken of as psammoma bodies. 
Globus (10) believes that psammoma 
bodies are nothing but vascular buds 
ending blindly, thus blocking free circula- 
tion of the enclosed blood. The result is 


that the stagnant blood, as well as the 

enclosing vascular wall, undergoes degen- 

eration, hyalinization, and calcification. 
These changes, either within the tumor or 
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TABLE III: Portnt oF ORIGIN oF 295 INTRACRANIAL MENINGIOMAS (CUSHING AND EISENHARDT) 


I. MBENINGIOMAS OF THE VAULT (131 
1. Non-hyperostosing (global!) (51 cases) 
2. Hyperostosing (en plaque) (14 cases) 


1. Precoronal (5 cases) 
2. Coronal (17 cases) 
3. Postcoronal (7 cases) 
4. Pararolandic (9 cases) 
5. Parietal (12 cases) 
6. Temporal (4 cases) 
7. Occipital (0 case) 
.... 4% 


1. Inner third (13 cases) 
2. Middle third (11 cases) 
3. Outer third (29 cases) 
(a) Global (13 cases) 
(b) En plaque (16 cases) 
9.8% 


2.7% 
C. Without dural attachment (6 cases)........................... 2.1% 
D. Cavum mecklii (5 cases)..... 1.8% 
F. Combined with neurinomas (2 0.6% 


in the adjacent bone, produce the charac- mary of their 295 cases arranged in the 
teristic roentgen findings on which adiagno- relative frequency with which they appear 
sis is so often made. Grant (19) reported in certain locations, expressed in percent- 
a series of 149 intracranial meningiomas ages. From this table one can see at a 
and stated that the diagnosis was sug- glance where meningiomas tend to occur 
gested on the flat x-ray films in 81 of the most frequently. A knowledge of where 
cases. In another 20 cases the presence of these tumors arise should aid the roent- 
a mass was definite on the basis of the genologist in arriving at a diagnosis, andit 
pineal shift. In the 48 cases which were is for this reason that Table III has been 
originally reported as negative, restudy of prepared and included. 

the roentgenograms, after the position of 
the tumor was known, showed suggestively 


SPHENOIDAL RIDGE MENINGIOMAS 


positive findingsin 14. When ventriculog- In this presentation meningiomas of the 
raphy, encephalography, or arteriography sphenoidal ridge only will be discussed. 

is resorted to, the percentage of positive From Jan. 1, 1930, to Jan. 1, 1949, a 

diagnoses is still higher. total of 1,802 brain tumors have been veri- 

; reve fied in the Neurosurgical Clinics of the 

POSESEON OF THE TUMOR University and Postgraduate Hospitals 


Meningiomas tend to grow in a definite of the University of Pennsylvania. Of 
regional distribution. They can be this number, 288 (15.9 per cent) have been 
broadly divided into tumors of the vault meningiomas, and of this group, 41 (144 
and tumors of the base. Cushing and per cent) were meningiomas of the sphe- 
Kisenhardt (1) have gone into great detail noidal ridge. This agrees quite closely 
in describing the exact position and point with Cushing and Eisenhardt’s 18 per 
of origin of each intracranial meningioma cent shown in Table III. 
in their series of 205, Table ITI is a sum- The sphenoparietal sinus runs along the 
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sphenoidal ridge, and meningiomas of this 
region probably arise from the cells cap- 
ing the arachnoid villi which project into 


this sinus. Cushing and Eisenhardt (1) 
divide meningiomas arising from the sphe- 
noidal ridge into three groups: (1) deep, 
inner or clinoidal; (2) middle or alar; 
(3) outer or pterional. The pterional 
group is further subdivided into global— 
non-hyperostosing lesions—and en plaque— 
hyperostosing lesions (Fig. 2). 

Grant (19), who operated on the majority 
of the 41 cases in our series, does not believe 
that it is always possible to determine 
the tumor’s exact point of origin even with 
careful examination of the preoperative 
roentgenograms and painstaking perusal 
of the operative notes. Because of this, 
we have not attempted to divide our 41 
cases into subgroups, but have simply pre- 
sented them in the chronological order of 
their admission to the Hospital (pp. 690- 
706). 

Of the 41 patients in our series, 28 were 
females and 13 were males. One of the 
females was colored. The average age at 
the time of operation was forty years, with 
the youngest patient only three months 
of age and the oldest sixty-two years. 

Symptoms: The average duration of 
symptoms in our 41 cases was three years 
before admission to the hospital. One 
patient went for twenty years with a 
swelling of the temporal region before 
the underlying meningioma en plaque was 
successfully removed; another went for 
fifteen years with a unilateral exophthalmos 
before the tumor was extirpated. 

The symptoms produced by the deep, 
inner or clinoidal group are a unilateral 
failure of vision associated with a primary 
optic atrophy which may progress to near- 
blindness before the other eye becomes 
involved. On examination of the visual 
fields, a nasal hemianopsia in the ipsilateral 
eye is found. A unilateral exophthalmos 
may develop if the lesion is large enough. 
If the tumor involves the pituitary fossa, 
there may be polyuria, polydipsia, and 
adiposity. The tumors may also affect 
the carotid artery, the anterior and middle 
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TABLE IV. CHrer AND SIGNS EXHIBITED 
BY THE 41 PATIENTS OF OUR SERIES 
CASES 

Unilateral exophthalmos..... . . . 22 (536%) 
Unilateral visual disturbances not ad- 

vanced to the stage of blindness....... 20 (48.8%) 
Headache...... 14 (34.1%) 
Unilateral swelling of the temporal region 11 (26.8°,) 
Diplopia. . . . 10 (244%) 
Bilateral papilledema.... 10 (24.4%) 
Visual field changes. . . ; 9 (22.0%) 
Optic atrophy........... 9 (22.0%) 
Unilateral facial nerve weakness. . . 7 (17.0%) 
Unilateral blindness............... a 5 (12.2%) 
Diminished corneal reflex on the side of 

Unilateral swelling of eyelids. . . 2 4 (9.8%) 
Unilateral diminished sense of smell. . . 4 (9.8% 
Unilateral papilledema............... 4 (98% 
Ptosis of upper eyelid.......... 2 (4.9% 
Loss of equilibrium............ 2 (4.9% 


cerebral arteries, and the adjacent dural 
sinuses. 

The middle or alar group is often asymp- 
tomatic for a long time, and choked disks, 
more advanced on the side of the lesion, 
develop before any localizing signs appear. 
Often the first localizing sign is a contra- 
lateral homonymous hemianopsia, usually 
more advanced in the eye on the side of the 
lesion. The tumor may grow large enough 
to cause a unilateral or even a bilateral 
anosmia. 

The outer or pterional group, as stated 
above, may be divided into en plaque and 
global types. The en plaque tumors pro- 
voke a hyperostosis of the greater and 
lesser wings of the sphenoid, and the g/odal 
lesions expand within the crotch of the 
sylvian fissure and slowly push the frontal 
and temporal lobes apart in a cortical 
region which is comparatively silent. The 
typical en plaque lesion occurs in women 
of middle age who for about ten vears have 
observed a slowly increasing unilateral 
exophthalmos with ultimate impairment 
of vision and a palpable swelling in the 
temporal region. Examination reveals 
edema of the eyelids, proptosis, and a down- 

yard displacement of the eve. 

The global lesions, because they often 
grow to great size before being recognized, 
‘ause symptoms of increased intracranial 
pressure, such as headache, dimness of 
vision, and generalized convulsions. Ex 
amination shows bilaterally choked disks 
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Fig. 3. 


with secondary optic atrophy. Exophthal- 
mos is not common with this type of lesion. 

Table IV gives the chief symptoms and 
signs manifested by the 41 patients in our 
series. Unilateral exophthalmos and vis- 
ual disturbances are the most frequent 
findings, and one should always keep in 
mind the possibility of a sphenoidal ridge 
meningioma when examining a patient 
with these symptoms. 

Roentgenologic Diagnosis: In our series 
of 41 cases, the correct diagnosis was estab- 
lished on 20 patients by a routine roentgen 
examination of the skull. In another 5 pa- 
tients, routine skull examination showed 
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The ental surface of the base of the skull (basis cranii interna). (From Pancoast, Pender- 
grass, and Schaeffer: The Head and Neck in Roentgen Diagnosis. Courtesy of Charles C Thomas.) 


evidence of a parasellar mass lesion, which, 
when operated upon, proved to be a sphe 
noidal ridge meningioma. With the use 
of air studies, another 10 patients showed 
evidence of a parasellar mass lesion 
Thus, from plain roentgen studies of the 
skull and air studies, the correct diagnosis 
was made on 35 of the 41 patients (85.4 per 
cent). 

Before describing the roentgenologic 
manifestations of this tumor, an anatomical 
landmark seen in the base (Hirtz) view of 
the skull will be discussed. A picture of 
the internal base of the skull (Fig. 3) % 
included as an aid in visualizing the shad- 
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MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. 4. 


Base view of a dry skull. 


A. The arrow points to the curvilinear shadow, the identity of which we are establishing. The wire is fitted 
closely around the anterior clinoid and posterior free edge of the lesser wing and extends to pterion. 
B. Asecond wire has been fitted under the lesser wing at the sphenofrontal suture and extends from the lateral 


border of the superior orbital fissure to pterion. 


In this illustration a small crosswire is superimposed on the 


wire hugging the posterior free edge of the lesser wing, and this point is where the lesser wing merges with the 


greater wing (see Fig. 3). 


ows seen in the roentgenogram. The 
curvilinear shadow seen on both sides, 
between the anterior and middle fossae 
(Fig. 4A), has at times been described as 
representing the lesser wing of the sphenoid. 
In order to establish the identity of this 
shadow, a wire was fitted as closely as 
possible to the posterior free edge of the 
anterior clinoid and lesser wing of the 
sphenoid and carried beyond the junction 
of the lesser and greater wings to the 
pterion. It is obvious (Fig. 4A) that the 
curvilinear shadow in question is in no way 
superimposed on the lesser wing of the 
sphenoid. A second wire was then fitted 
under the lesser wing, at the sphenofrontal 
suture, extending from the lateral border of 
the superior orbital fissure to the pterion. 
Itcan be seen (Fig. 4B) that the curvilinear 


shadow is superimposed on the second wire. 
There were also cut numerous sections 
from the sphenoidal ridge in order to vis- 
ualize an interruption of the curvilinear 
shadow. These are not illustrated, but it 
has been concluded that the shadow seen 
on the roentgenogram represents the an- 
terior-superior surface of the greater wing 
of the sphenoid in the region of the spheno- 
frontal suture. 

The roentgen signs of a meningioma of 
the inner third are hyperostosis or increased 
density of the ipsilateral anterior clinoid, 
the optic canal, and inner portion of the 
lesser wing of the sphenoid, seen best in the 
postero-anterior and optic canal view 
(Fig. 5). Occasionally, the increased den 
sity of the hyperostosis can be seen in the 
Hirtz and lateral stereoscopic projections, 
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Fig.5. Case 16: A 42-year-old white female developed a rhinorrhea and had a growth removed from her right 
nostril on two different occasions. Subsequently frontal sinusitis developed, and on opening the frontal sinusa 
growth was seen coming through the posterior wall of the sinus. Eight months after the onset of her symptoms 
she was referred to the Hospital of the University of Pennsylvania and for the first time roentgenograms were 
taken. A diagnosis of a meningioma of the right sphenoidal ridge was made. , 

A. VPostero-anterior view showing a2 X 2 cm. area of calcification in the region of the lesser wing of the sphenoid 
on the right side (arrows); the right ethmoid and frontal sinus are clouded. 

B. Kight lateral view showing the calcification lying over the planum sphenoidale and sella turcica (arrows) 
The anterior clinoid processes are blunted and the dorsum sellae is eroded. There is also considerable 
thickening of the inner table of the right frontal bone. 

C. Base view showing thickening of the right frontal, maxillary and ethmoid sinuses and an area of increased 
density at pterion (arrows). Note how the curvilinear shadow described in Fig. 4 is missing on the right side. 

D. Photograph of the resected tumor and part of the sphenoidal ridge. (Courtesy of Armed Forces Institute 
of Pathology, Accession Number: 21%242-#.) 


Quite frequently it has been found that sis better than similar roentgenograms o 
lateral stereoscopic roentgenograms of the the ipsilateral side (Figs. 6, 7, and 8). Ii 
contralateral side will show the hyperosto- bone erosion is present, one must be careful 
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MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. 6. Case 32: A 42-year-old white female had a draining right ear for thirty-seven years and a failure of 
vision and diplopia for three months. Examination showed bilateral papilledema with 3 diopters choking on 
the right and 1 diopter on the left, left central facial weakness, increased deep reflexes on left, questionable left 
hemiparesis, and definite torpor and mental deficiency. Roentgenograms were interpreted as negative except 
for a sclerotic right mastoid. A plunge for a suspected abscess on the right side was done, but no abscess was 


found. The patient suddenly expired the night before a contemplated craniotomy. 

A. Postero-anterior view. In retrospect, some increased density of the right greater and lesser wings of the 
sphenoid is discernible. This was missed originally and shows the importance of evaluating slight differences 
in density seen through the orbits. B. Occipital view showing a sclerotic right mastoid. C (below). Base 
view showing nothing abnormal. 


to exclude a normal variant, an aneurysm, 
or a glioma (Fig. 9). If the lesion cannot 
be demonstrated by changes in the bone or 


conventional roentgenograms, it can be Wa, 
demonstrated readily by encephalography, 
ventriculo-encephalography, or ventricu- 
lography (Fig. 10). 
The middle ridge tumors may show 
hyperostosis or bone absorption of the 
lesser and greater wings of the sphenoid. 
A non-Bucky frontal sinus view to show 
changes in the sphenoidal ridges seen 
through the orbits (Figs. 11, 12, and 13) is 
extremely valuable. If bone absorption of 
the ridge is present, one should be careful 
to exclude the normal variant of a ridge 
with either decreased density or one that 
has a dehiscence-like appearance. 
The pterional en plaque sphenoidal ridge 
tumors produce very pronounced hyperos- 
tosis of the greater and lesser wings of the 
sphenoid, and in some instances of the 
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Fig. 7. Case 32, shown also in Fig. 6. 

A. Right lateral view showing nothing abnormal. 

B. Left lateral view showing a very definite increased density above the planum sphenoidale which in stere 
projects along the right sphenoidal ridge (arrow). This was missed, or at least not evaluated, because all the 
attention was drawn to the right lateral view. This demonstrates the lesion showing up on the roentgenogram of 
the contralateral side. 


Fig. 8. Case 32, shown also in Figs. 6 and 7. 
A. Autopsy specimen showing the tumor embedded in the right temporal lobe. 
B. Autopsy specimen showing the tumor bed between the frontal and temporal lobes. 


orbital plate of the frontal, the squamosal region. In the postero-anterior roentgen 
portion of the temporal, and the pterional grams, with the shadows of the greater and 
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MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. 9. Case 15: A 25-year-old white male with a five-year history of left frontal sinusitis and edema of left 


eyelids. 


Two months prior to admission he noticed a left-sided exophthalmos, blurring of vision of his left eye, 


and left-sided supraorbital pain. Operation revealed a sphenoidal ridge meningioma on the left side. 
A. Frontal sinus view showing slight erosion of the lesser wing of the sphenoid on the left side (arrow). 
B. Leftlateral view showing an enlarged hypophyseal fossa which measured 16 mm. in anteroposterior diameter 


and 16 mm. in depth. 


Fig. 10. Case 23: A 62-year-old white male had 
loss of equilibrium, nausea, loss of memory, and 
headache of five weeks duration. Examination showed 
bilateral papilledema which was more pronounced on 
the right, positive Romberg with fall to the right, slight 
left facial paralysis, electro-encephalographic 
changes indicative of a lesion in the right frontal lobe. 


lesser wings of the sphenoid projected into 
the orbit, their eburnated appearance as 
compared with the opposite side is pathog- 


nomonic (Fig. 14). One can also recognize 
the unique eburnated changes in the lateral 
stereoscopic views, particularly in the 
region of pterion (Fig. 15). This type of 
lesion is to be differentiated from leontiasis 
ossea and osteitis deformans (Fig. 16). 
Benign osteomas seldom cross suture lines, 
whereas it is rare to have a meningioma 
confined to a single bone in the pterional 
region. 

The pterional global tumors produce in- 
creased vascularity—multiple vascular 
grooves—in the pterional region (Figs. 17 
and 18). These are best seen in lateral 
stereoscopic roentgenograms. In the lar- 
ger global tumors, the pituitary fossa may 
be so deformed, that one may suspect that 
the lesion has either arisen within or about 
the fossa (Fig. 19). 


A routine roentgenogram of the skull showed nothing 
abnormal. A postero-anterior ventriculogram showed 
failure of the right lateral ventricle to fill and displace- 
ment of the left lateral and third ventricles to the left. 
In the lateral view (not shown) the posterior portion 
of the third ventricle was not filled. At operation a 
sphenoidal ridge meningioma on the right side was 
removed, 


687 
Ovember 194 Vol. 53 
= 
q 
R 
h in stereo 
| 
— 
Ke 
t 
4 
€ 
3 
tgen0- 
er and i 


EUGENE P. PENDERGRASS, JOHN W. Hope, CHARLES R. PERRYMAN November 19 


Fig. 11. Case 11. A 46-year-old white male, twenty months before admission to the hospital, experienced 
a severe pain in the right frontal region. Five months later he began to have generalized convulsions and shortly 
before admission he had an attack in which his left hand began to shake prior to loss of consciousness. Exami- 
nation showed a slight tremor of hands, slight bilateral exophthalmos, and impaired olfactory sense on the right 
At operation a large sphenoidal ridge meningioma was removed from the right side. 

A. Postero-anterior view showing an increased density of the entire right sphenoidal ridge, most pronounced 


in the outer third (arrows). 


One of our cases (Case 28) produced con- 
siderable erosion of the lateral wall of the 
orbit, the adjacent frontal bone, the greater 
wing of the sphenoid bone and, to a lesser 
extent, the lesser wing of the sphenoid 
bone. Perpendicular spicules of bone ra- 
diated into the soft-tissue mass projecting 
out from the frontal bone. The whole 
picture was that of an osteogenic sarcoma, 
and yet the pathological diagnosis was a 
meningioma Type III, variant 4 (Fig. 20). 
Postoperative Survival: Two patients 
died preoperatively and | of immediate 
postoperative complications. One patient 
died within two weeks from bronchopneu- 
monia, and | within two months from pul- 
monary complications. Three died within 
about six months as a result of continued 
growth of the tumor, 2 between three and 
six years, and | after fourteen years. One 
died of a cerebrovascular accident at ap- 
proximately twelve years. One died at 
about eight months, cause unknown, On 
2 patients there was inadequate follow-up. 
The remaining 26 patients are alive for 
eighteen years to less than a year for those 
operated on in 104%, Certainly the prog 


B. Right lateral view showing an increased dénsity of the right sphenoidal ridge (arrows). 


nosis of this tumor is good, and as the 
diagnosis can be made in 85 per cent of the 
cases by the radiologist, it behooves us all 
to know the roentgen findings of this most 
interesting tumor. 


SUMMARY 


A review of 41 verified sphenoidal ridge 
meningiomas shows that the diagnosis was 
correctly established by roentgen findings 
in 35 of the cases (85.4 per cent). Follow- 
ing complete surgical removal, a good prog- 
nosis can be offered these patients. The 
patients in this series averaged three years 
after the onset of symptoms before reaching 
the hospital. This long delay should be 
avoided, if possible, because the earlier 
lesions are more easily resected. 

This discussion has been presented to 
acquaint radiologists and others who might 
be interested in the characteristic symptom- 
atology and roentgen findings of this 
tumor. A unilateral exophthalmos, visual 
disturbances, and a swelling in the temporal 
region should always bring to mind the 
possibility of a sphenoidal ridge menit- 
gioma, When this characteristic symptom 
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on the right side. 


Case 1: M. A., age 36, white female, admitted 
6-30-30. 

Chronology of Symptoms: Impaired vision of 
right eye in 1927. In 1929, vision of left eye also 
became impaired and headache began in vertex and 
parietal regions. Vertigo for five months prior to 
admission. 

Physical and Neurologic Findings: Bitemporal 
hemianopsia; waxy pallor of both disks. Poor 
vision, worse on right side. Spinal fluid pressure: 
300 mm. of water. 

Roentgen Findings: Slight thinning of the dorsum 
sellae. Sella turcica top-normal in size. Anterior- 
posterior measurement 12 mm., depth Smm._ Ex- 
amination suggestive of pituitary tumor. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Suprasellar lesion such as 
a craniopharyngioma or suprasellar meningioma. 

Operative Procedure (7-7-30): Transfrontal crani- 
otomy on right side, with exposure and partial 
removal of right-sided sphenoida] ridge meningioma. 
On %-2-30, a second operation with removal of more 
of the tumor. 

Postoperative Course: Stormy, but patient finally 
discharged on 9-4-0. 

Pathologic Findings: Tumor removed piecemeal, 
Meningioma Type II, variant 1. 

Survival Period: Wighteen years. Living and 
wel], 3-12-48, but completely blind. 


Case 2: W. b., age 36, white male, admitted 
2-16-31 


EUGENE P. PENDERGRASS, JOHN W. Hope, CHARLES R. PERRYMAN November yy 


Case 11, shown also in Figs. 11 and 12. 
A. Postero-anterior encephalogram showing displacement of both lateral and third ventricles to the left: the 
left lateral ventricle is slightly enlarged. The anterior half of the right lateral ventricle is encroached on by a mas 


B. Lateral encephalogram showing encroachment from below on the anterior horn of the right ventricle. 


CASE HISTORIES 


Chronology of Symptoms: Double vision first 
noticed in August 1930, and right pupil became 
larger than left. Onset of right frontal headachesin 
December 1930, more severe in recumbent position 
Three weeks prior to admission, the right eyelid 
began to droop; two weeks before admission it was 
completely drooped. 

Physical and Neurologic Findings: Ptosis of right 
eyelid. Right pupil is larger than left and does not 
react to light and accommodation. Right eye can 
only be moved upward. Left homonymous hemi- 
anopsia. 

Roentgen Findings: Pituitary fossa top-normal in 
size. Anterior-posterior measurement 12 mm; 
depth 11 mm. Dorsum sellae intact but rarefied. 

Ventriculographic Findings (3-3-31): Right lateral 
ventricle is not as large as left and its lumen is 
encroached upon from the side and below. Appear- 
ance suggests a tumor in the middle fossa on the 
right side, 

Encephalographic Findings (2-23-31): Right lat- 
eral ventricle failed to fill, but the left lateral ves- 
tricle, third ventricle, and fourth ventricle wet 
visualized. Third ventricle deviated to left. 

Preoperative Diagnosis: Tumor in the right middle 
fossa. 

Operative Procedure (3-6-31): Transfrontal flap 
elevated, with exposure and partial removal of 4 
tumor lying on the inner third of the right sphenoida 
ridge just outside the internal carotid artery. 

Postoperative Course: Patient made good recov 
ery, but died suddenly of cerebrovascular accidest 
12--45. The paralysis of the right third nerve 
had almost completely disappeared. 
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Pathologic Findings: Meningioma Type, variant 


ee Period: 12 years, 9 months, 

Case 3: M. S., age 32, white female, admitted 
10-16-31. 

Chronology of Symptoms: Difficulty with vision 
beginning four years prior to admission. Com- 
plete loss of vision in right eye, and gradual loss of 
considerable vision of left eye over the four years. 
Headaches developed, which caused patient to seek 
medical aid. 

Physical and Neurologic Findings: Blindness of 
right eye; optic atrophy of right eye. Papillitis of 
left eve. Temporal hemianopsia on the left. 

Roentgen Findings: Posterior clinoids and dorsum 
sellae completely eroded. Floor of sella thin, 
encroaching on sphenoidal sinus. 

Ventriculography and Encephalography: Not done. 

Preoperative Diagnosis: Parasagittal tumor on the 
right, probably a meningioma. 

Operative Procedure (11-16-31): Right transfrontal 
craniotomy with exposure and partial removal of a 
meningioma of right sphenoidal ridge. 

Postoperative Course: Patient died eight hours 
postoperatively, due to hemorrhage. 

Pathologic Findings: Meningioma Type II, 
variant 3. 

Case 4: E. G., age 40, white female, admitted 
2-6-33. 

Chronology of Symptoms: Double vision first 
developed in November 1932. Since then, patient 
has had some blurring of vision and sees better if 
she reads with only her right eye. Visual hallucina- 
tions. 

Physical and Neurologic Findings: Five diopters 
choking in left eye. Decreased vision in left. eye. 
Weakness of right side of face. Positive Hoffman's 
sign, right hand. Deviation of tongue to right. 
Spinal fluid pressure:350 mm. of water. Devia- 
tion of uvula to right. Decreased sense of smell on 
right. 

Roentgen Findings: Erosion of floor of sella on 
leit side. Erosion of dorsum sellae. Occipital 
view shows dorsum eroded on left side. Anterior- 
posterior measurement S mm. on right side and 
11 mm. on left side; depth 8 mm, on right and 11 
mm. on left side. These changes indicate a left 
cerebral tumor, probably frontal or frontotemporal. 
Optic foramina views show complete absence of the 
upper half of right foramen. 

Ventriculographic Findings: Ventricles shifted to 
the left. Left lateral ventricle normal in size and 
shape. Right lateral ventricle deformed by pressure 
exerted from the right side. Absence of the anterior 
horn on the right side. 

Encephalography: Not done. 

Preoperative Diagnosis: Prior to ventriculography, 
it was thought that a mass lay in the left frontotem 
poral region, but the ventriculogram placed the 
lesion on the right side. 
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Operative Procedure (2-15-33): Right transfronto- 
temporal craniotomy, with exposure and complete 
removal of a large sphenoidal ridge meningioma. 

Postoperative Course: Complete recovery except 
for a blind spot in right visual field. 

Pathologic Findings: Specimen of tumor weighed 
144 gm., and the largest nodule measured 5 X 
6 X 4cm. Meningioma Type III, variant 3. 

Survival Period: 15 years,4 months. Living and 
well, July 1948. 


Case 5: V. B., aged 45, white female, admitted 
7-6-33. (Fig. 15) 

Chronology of Symptoms: Twenty-vear history 
of a swelling of the right temporal region. Exoph- 
thalmos of right eye for five years. Just prior to 
admission some mental changes observed by family. 

Physical and Neurologic Findings: WHard bony 
swelling in right temporofrontal region. Exoph- 
thalmos of right eye; optic atrophy, secondary, 
of right eye, with poor vision. 

Roentgen Findings: Large dense bony mass in- 
volving the right side of the skull in temporofrontal 
region. Lesion involves the roof and lateral wall of 
the orbit, and both the lesser and greater wings of 
the sphenoid. Lateral view shows the area of bony 
involvement to be about 10 cm. in diameter, center- 
ing in the pterion. 

Ventriculography 
done. 

Preoperative Diagnosis: 
ingioma on right side. 

Operative Procedure (8-4-33): Right transfrontal 
craniotomy with removal of a large osteoma with an 
underlying tumor which involved the floor of the 
anterior fossa and the sphenoidal ridge and extended 
back into the middle fossa. 

Postoperative Course: Favorable. 

Pathologic Findings: Bony hyperostosis meas- 
ured 7.5 cm. in thickness and 8.5 cm. in diameter. 
Underlying the hyperostosis was a meningioma 
en plaque, Type III, variant 3. 

Survival Period: 1 vear, 7 months. 
last heard from, March 1935. 


and Encephalography: Not 


Sphenoidal ndge men- 


Living when 


Case 6: H.S.C., age 41, white male, admitted 
10-7-33. 

Chronology of Symptoms: Severe frontal and 
occipital headaches with diplopia developed in 
winter of 1982. Ethmoid and sphenoid sinuses were 
drained in January 1933 and the cephalgia disap- 
peared. Head colds in September 1933, followed 
by return of headache in left frontotemporal region. 
On 10-3-33 diplopia again developed. On 0-4-3383 
patient noted a marked diminution in vision and 
began to vomit and become lethargic. 

Physical and Neurologic Findings: Patient 
lethargic. Slow pulse (50 to 60), Sluggish pupil 
lary reaction to light, accommodation, and conver 
gence; left external rectus palsy, Slight dysmetria 
of left hand. Suggestion of right lower facial 
weakness. Loss of sense of smell. Impaired vision 
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with bilateral choking of disks of 2 diopters. Pos- 
itive Babinski on left. No visual field obtained with 
left eve and markedly contracted visual field with 
right eve. 

Roentgen Findings: Pituitary fossa enlarged. 
Anterior-posterior diameter 13 mm.; depth 12 to 
15 mm. Anterior clinoid processes thinned; slight 
atrophy of the dorsum sellae. Floor of fossa 
thinned and deeper on one side than the other. 
Both ethmoid regions clouded; thickened mucous 
membrane in both maxillaries. 

Ventriculographic Findings: Postero-anterior view 
showed evidence of a mass lesion on the left side, 
encroaching on left lateral ventricle and pushing 
both lateral ventricles to right. Third ventricle 
also shifted to the right. Both lateral ventricles 
slightly dilated. Third ventricle encroached upon 
from below and posteriorly. 

Encephalography: Not done. 

Preoperative Diagnosis: Prior to ventriculography 
it was thought the patient had a left frontal abscess. 
After ventriculography the diagnosis was a temporal 
lobe mass lesion on left side. 

Operative Procedure: On 10-11-33 needle explora- 
tion for a left frontal abscess was negative. On 10- 
14-33 a left temporoparietal craniotomy was per- 


formed, with exposure and removal from the left “ 


temporal region of a meningioma originating from 
the outer portion of the sphenoidal ridge. 

Postoperative Course: Good recovery, but no 
return of vision. 

Pathologic Findings: 70 gm. of tumor tissue 
removed, size of an egg. Meningioma Type II, 
variant 1. 

Survival Period: 11 years known survival. Living 
and well, except for blindness, when last heard from 
in 1944. 

Case 7: R. A., age 26, colored female, admitted 
11-14-35. 

Chronology of Symptoms: One year prior to 
admission patient noticed her right eye was prom- 
inent, and two months prior to admission that it 
was bulging. No other symptoms except occasional 
scotomata after using the eves for a long time. 

Objective Findings: Unilateral exophthalmos of 
right eve 

Roentgen Findings: Increased density of right 
sphencidal ridge; enlargement of sella turcica. 
Encroachment on right optic foramen. 

Ventriculography and Encephalography: Not 
done 

Preoperative Diagnosis: 
ridge meningioma. 

Operative Procedure (12-7-43); Right transfrontal 
craniotomy with exposure and verification of a tumor 
involving the sphenoidal ridge on the right side. 
The tumor extended from the outer third all the 
way into the inner third, Not much of it could be 
removed 
Postoperative Course: 


Kight-sided sphenoidal 


Patient was started on 


November 1949 


roentgen therapy, 10-13-34, because of Progression 
of symptoms. The right eye was removed om 
5-20-43 and a large mass of meningioma tissue was 
removed from the back of the orbit. Patient died 
2-10-47. 

Pathologic Findings: 
variant 1. 

Survival Period: 13 years, 2 months, 


Meningioma Type I, 


Case 8: O. McG., age 36, white female, admitted 
1-13-34. 

Chronology of Symptoms: Loss of vision in Jef 
eye noticed in December 1932, beginning in upper 
and outer quadrants of visual field. By July 19% 
patient was almost blind in left eye. In December 
1933, began to notice loss of vision in right eye. 
Frontal headaches for one year. Visual hallucing- 
tions, left eye, for several months. 

Physical and Neurologic Findings: Primary optic 
atrophy, left optic disk; blindness in left eye except 
for superior nasal quadrant. Marked temporal 
cut in right eye. Hyperactive reflexes in upper 
extremities. 

Roentgen Findings: Some increased intracranial 
pressure shown by appearance of the pituitary 
fossa. Anterior-posterior measurement 12 mm, 
depth 9 mm. Posterior-anterior view shows some 
calcification in middle fossa on left. Roentgeno- 
grams remarkable in showing so few changes. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: 
and frontotemporal region. 

Operative Procedure (1-19-34): Left transfrontal 
craniotomy, with partial removal of a sphenoidal 
ridge meningioma. Operation stopped because of 
bleeding. 1-22-34, a second stage carried out, with 
decompression by removal of bone flap. Planned 
to remove rest of tumor at a later date. 

Postoperative Course: Stormy. Motor aphasia 
of right arm developed. Patient died 7-12-34. 

Pathologic Findings: Only a few pieces of tissue 
removed. Meningioma Type II, variant 2. 

Survival Period: 6 months. 


Tumor in left frontal 


Case 9: H. E., age 42, white male, admitted 
11-10-34. 

Chronology of Symptoms: Dull aching pain devel- 
oped in left arm in April 1931, lasting for five months. 
In December 1931, steady aching pain over left 
malar region and nasal ala developed; disappeared 
in April 1932. In October 1932 patient began to be 
easily fatigued and lost 20 1b. In July 1933, blurred 
vision, diplopia, and pain in region of left eyeball 
developed. Gradually left eye became preptosed. 
December 1933, pain in left eye severe; roentgeno- 
gram revealed an osteoma of the lateral, superior, 
and inferior walls of the orbit. A decompression 
of the orbital roof was performed and nothing more 
than thickened bone was found. Vision gradually 
failed and in April 1934 further medical aid was 
sought, but no diagnosis was made. 
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Fig. 14. Case 14: A 36-year-old white female had for eight months noticed a “pressure” in the occipital region 


and prominence of the right eye. Examination revealed an exophthalmos of the right eye, diminution of pain 
recognition in the right side of the face, a deviation of the tongue to the right, and a weakness of the right masseter, 


Operation revealed a sphenoidal ridge meningioma on the right side 
_A. Postero-anterior view showing hyperostosis of both the greater and lesser wings of the sphenoid on the 


right side. 
B. Base view showing the hyperostosis to occupy the region of the curvilinear shadow shown in Fig. 4A, The 
shadow has been completely lost in the hyperostosis, which has spread medially and posteriorly into the temporal 
C. Lateral view showing the hyperostosis to involve the greater and lesser wings of the right side of the sphenort 
and also the superior orbital plate on the right side, 
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Fig. 15. Case 5: A 45-year-old white female had a slowly growing hard bony swelling in the right tempor. 
frontal region for twenty years. In recent years, prior to her admission, she had noticed exophthalmos of the right 
eye and experienced severe headaches and blurred vision. Examination showed the swelling in the right froato- 
temporal region and exophthalmos of the right eye, with poor vision. At operation a sphenoidal ridge meningioma 


en plaque was removed along with the hyperostosis. 


A. Postero-anterior view showing a large dense bony mass involving the right temporal, frontal, and sphenoid 


bones. 


B. Right lateral view showing the large dense bony mass involving the right frontal, temporal, parietal, and 


sphenoid bone. 


Physical and Neurologic Findings: Pain dis- 
tributed to area supplied by left maxillary division 
oi the 5th nerve. Left palpebral fissure narrowed; 
impairment of rotation of left eye; exoph- 
thalmos of left eye; optic atrophy on the left; 
impaired corneal reflex on the left. Right pupil 
reacted to direct light but not to indirect light. 
Leit pupil reacted to indirect but not to direct light. 

Roentgen Findings: Destruction of the left 
sphenoidal ridge. 

Ventriculography and Encephalography: Not 
done 

Preoperative Diagnosis: Leit sphenoidal ridge 
meningioma 

Operative Procedure (11-20-34): Frontotemporal 
exploration, with exposure and removal of a tumor 
from the lesser wing of the leit sphenoid, which com 
pletely surrounded the leit optic nerve 

Postoperative Course: Wound healed but patient 
continued to have much pain in region of left eye. 
In 1944 he was operated on again at Johns Hopkins 
Hospital and a Jarge intraorbital growth was re 
moved, as well as the leit eye, 

Pathologic Findings: Meningioma Type II, var 
jant 2 

Surewal Period: 10 years known survival. No 
record since 1944. 


Case 10: B. P., age 44, white female, admitted 
2-18-44 


Chronology of Symptoms: Edema of left upper 
eyelid of eight months duration. Swelling of left 
frontotemporal region for six months. Protrusion 
of left eye for three months. No subjective visual 
disturbances. 

Physical and Neurologic Findings: Hard, fixed 
irregular, painless mass, 3 cm. in diameter, above 
and behind the temporal end of the left supraorbita 
ridge. Left-sided exophthalmos. Sense of smell 
diminished on left. 

Roentgen Findings: Wing of the sphenoid on left 
side destroyed and replaced by a large irregular area 
of increased density extending medially to the nasa 
fossa and laterally as far as the outer canthus of the 
eye. 

Ventriculography and Encephalography: No 
done. 

Preoperative Diagnosis: Sphenoidal ridge menis- 
gioma on left side. 

Operative Procedure (3-8-35): Left transfrontd 
craniotomy with exposure and removal of an osteoma 
and a small meningioma underlying it within th 
dura, 

Postoperative Course: Yavorable. Patient lat 
heard from in July 1944, at which time she had » 
symptoms, 

Pathologic Findings: Tumor and dura weigh 4 
gmi,; measure 2.5 1.5 em. The hyperostes 
weighs 62 gym, Meningioma Type I, variant 2 

Survival Period: 10 years known survival. 
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Case 11: R. M., age 46, white male, admitted 
914-35. (Figs. 11-13) 

Chronology of Symptoms: Severe pain in right 
frontal region in January 1954. In May 1954, 
“spell” of unconsciousness with frothing at mouth, 

y stare, and rigid limbs. In June 1935 patient 
experienced his fifth attack and noticed that his left 
hand began to shake prior to loss of consciousness. 

Physical and Neurologic Findings: Slight tremor 
of fingers of left hand. Slight bilateral exophthal- 
mos. Hypoactive abdominal reflexes. Impaired 
olfactory sense on right. 

Roentgen Findings: Increased density of entire 
right sphenoidal ridge, most pronounced in outer 
third. Views of the optic foramina show increased 
density of the wall on the right side. 

Ventriculography: Not done. 

Encephalographic Findings: Lateral ventricles 
displaced slightly to left. Left lateral ventricle 
slightly enlarged and right lateral ventricle distorted 
by a mass lesion on right side. 

"Preoperative Diagnosis: Mass lesion in region of 
right sphenoidal ridge and temporal lobe. 

Operative Procedure (8-30-35): Right frontotem- 
poral craniotomy, with exposure and removal of a 
large sphenoidal ridge meningioma. One-third of 
the tumor lay in the anterior fossa and the remainder 
in the middle fossa. 

Postoperative Course: Bronchopneumonia devel- 
oped and patient died 9-13-35. 

Pathologic Findings: Tumor weighed 54 gm. 
Meningioma Type I, variant 2. 

Survival Period: 2 weeks. 


Case 12: E. M., age 43, white female, admitted 
5-27-36. 

Chronology of Symptoms: Failing vision noticed 
in summer of 1934. In December 1934, blindness 
in right eye, vision impaired in left. Severe periodic 
occipitofrontal headaches began early in 1935. 

Physical and Neurologic Findings: Bilateral 
optic atrophy; right pupil does not react to direct 
light and left pupil does not react to consensual 
light. Impaired vision in left eye, with marked 
concentric field contraction. Loss of sense of smell 
on right. 

Roentgen Findings: No evidence of increased 
intracranial pressure. Pituitary fossa enlarged, with 
evidence of erosion of dorsum sellae and posterior 
clinoids, and some thinning of the floor of the fossa. 
Anteroposterior diameter 17 mm.; depth 12 mm, 
Pineal in midline. 

Ventriculography and 
done. 

Preoperative Diagnosis: Suprasellar or intrasellar 
lesion. 

Operative Procedure (6-3-36): Right transfrontal 
craniotomy, with removal of tip of right frontal lobe 
and biopsy of a right sphenoidal ridge meningioma, 
On 6-8-36, a second stage was performed, with par 
tial removal of the tumor. 


Encephalography: Not 


MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. 16. Case of fibro-osseous dysplasia in a 57- 
year-old white female which was first thought to be a 
meningioma. 


Postoperative Course: Patient recovered from the 
operation but remained blind in the right eve. 
Gradually went down hill and died 10-30-42. 

Pathologic Findings: Meningioma Type 2, variant 
2 

Survival Period: 6 years, 4 months. 


Case 13: C. H., age 38, white female, admitted 
1-23-37. 

Chronology of Symptoms: Dull aching pain in 
eyeballs for two years. Pain in the face and head of 
one years duration. Difficulty in vision, especially 
in right eve, for six weeks. 

Physical and Neurologic Findings: Bilateral 
choked disks with hemorrhages and exudates. 
Right biceps and triceps and abdominal reflexes more 
active than the left. Choked disk of 7 diopters on 
right and 7 diopters on left. 

Roentgen Findings: Negative. 

Ventriculographic Findings: Lateral and third 
ventricles displaced to left. 

Encephalography: Not done. 

Preoperative Diagnosis: Right cerebral tumor. 

Operative Procedure (1-29-37): Right: temporo 
frontal occipital craniotomy, with exposure and 
removal of meningioma of the sphenoidal ridge 

-athologic §=Findings: Meningioma measuring 
5X 5.5 X Sem., Type vanant 


Survival Period: 12 vears, month. Well 2-2-49 


Case BLL. C., age 30, white female, admitted 
6-14-37. (Fig. 14) 

Chronology of Svmptoms; For many vears sutlered 
from temporal headaches, For past eight months 
noticed “pressure” in the occipital region and a 
prominence of the right eve 

Physical and Neurologic Findings: EBxophthalmos 
of right eve, with slight asviametry of night side of 
face, Diminution of pain recognition, meht side of 
face, Tongue deviated to right. Weakness of 
right masseter muscle, 
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Roentgen Findings: Bony hyperostosis of greater 
wing of sphenoid and orbital plate of frontal bone 
on the right side. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Right-sided sphenoidal 
ridge meningioma. 

Operative Procedure (7-10-37): Right transfrontal 
craniotomy, with exposure and removal of a menin- 
gioma involving the roof and outer wall of the orbit 
and the right sphenoidal ridge, together with a 
meningioma en plaque involving the dura at the 
outer end of the sphenoidal ridge. 

Postoperative Course: January 1937, roentgen 
studies showed an increased density and thickening 
of the lateral wall of the orbit with narrowing of the 
nght orbital canal. Proptosis of the right eye 
began in June 1946. On 3-19-47 roof of right orbit 
was removed. 

Pathologic Findings: Meningioma en plaque, 
3 X 4 X 0.5 em. thick, Type III, variant 2. 

Survival Period: 12 years, 3 months. Living and 
well. 


Case 15: I. S., age 25, white male, admitted 
9-14-37. (Fig. 9) 

Chronology of Symptoms: Diabetes for eight years. 
Five-year history of left frontal sinusitis and swelling 
of eyelids. Loss of 15 1b. in five months. Exoph- 
thalmos for two months. Impaired vision in 
left eye for ten days. Supraorbital pain for two 
days. 

Physical and Neurologic Findings: Exophthalmos 
of left eye, with globe turned down and to the left. 
Swelling of left eyelid. Impaired convergence of 
left eye. Diplopia on looking upward and to the 
left (superior rectus). Diminished corneal reflex. 

Roentgen Findings: Hypophyseal fossa enlarged: 
anteroposterior measurement 16 mm.; depth 16 
mm. Slight erosion of left sphenoidal ridge. 
Multiple sinus disease with fluid in right antrum. 
Some erosion of left optic foramen. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge menin- 
gioma on left side. 

Operative Procedure (9-23-37): Left transfrontal 
craniotomy and partial removal of a tumor lying in 
the sella turcica, extending from the left sphenoidal 
ridge. 

Postoperative Course: Osteomyelitis of bone flap 
developed; flap removed 1-22-38. Patient felt well 
following bone flap removal. Died in December 
1945. No autopsy; cause of death unknown. 

Pathologic Findings: Specimen consisted of a few 
small pieces of soft tissue, diagnosed as meningioma 
Type I, variant 4. 

Survival Period: 8 years, 3 months. 


Case 16: B. B., age 32, white female, admitted 
10-31-37. (Fig. 5) 


Chronology of Symptoms: Rhinorrhea of Tight 
nostril developed in February 1937, and a Physician 
removed a growth from the nose. It grew, and 
was again removed a week later. A frontal sinusitis 
and an acute otitis media developed. Right 
began to bulge and another physician found 4, 
diopters choking bilaterally; he opened the right 
frontal sinus to drain it and discovered a growth eom. 
ing through the posterior wall of the sinus from fhe 
dura, in the region of the crista galli. Growth was 
pushed back into the cranial cavity and the incision 
closed. Following this surgery the choked disks 
cleared up. Three months before admission g 
swelling in the region of the healed incision developed, 

Physical and Neurological Findings: Fiuctuant 
swelling on right side of forehead, extending down 
to the supraorbital ridge. Proptosis of right eye 
Poor convergence. Sense of smell intact. Right 
corneal reflex absent. Loss of pain sensation in right 
eyelid. 

Roentgen Findings: Extensive thickening on right 
side of lesser wing of the sphenoid, roof of the orbit, 
and inner table of the frontal bone up as far as the 
coronal suture. Anterior clinoid processes blunted: 
no dorsum sellae visible. Large, fuzzy density 
arising from the right lesser wing of the sphenoid, 
éxtending back into the cranial cavity and project- 
ing over the sella. Ethmoid sinus on right side 
clouded. Falx calcified and displaced to left. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Meningioma of right 
sphenoidal ridge. 

Operative Procedure: Patient was followed until 
November 1940 without operation because it was 
feared a meningitis might develop from the infected 
frontal sinus. On 11-26-40 a right temporofrontal 
craniotomy was performed with exposure and partial 
removal of a large meningioma springing from the 
right sphenoidal ridge, involving the anterior and 
middle cranial fossae. The medial border was not 
removed, for fear of running into the internal carotid 
artery. 

Postoperative Course: The wound became infected 
and osteomyelitis developed in the bone flap. Pa- 
tient refused further surgery. Last heard from im 
July 1947. 

Pathologic Findings: Tumor weighed 97 gm; 
measured 9 cm. in diameter and 7 cm. in thickness. 
Meningioma Type I, variant 4. 

Survival Period: 7 years known survival. 


Case 17: A. McC., age 49, white female, ad 
mitted 5-26-38. 

Chronology of Symptoms: Twelve years previously 
patient slipped and struck her left forehead on 4 
corner of a dresser. A lump soon appeared over the 
left eye. Following x-ray therapy, the lump 
diminished in size, and pain and eye symptoms stb- 
sided. Well for five years. Seven years prior 
admission pain again occurred in the left face and 
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Operation revealed a globa/ sphenoidal 


Fig. 17. Case 24: A 28-year-old white female gave an e 
associated with tinnitus. Twelve months prior to admission to the hospital he 
eye and vision became blurred in both eyes. 
400 mm. of water. Examination showed bilate 
total loss of vision in the left eye and bilateral papilledema of 3 to 4 diopters. 
ridge meningioma on the left side, 5 cm. in diameter. 

; Postero-anterior view showing an area of mottled bone in the region of the lateral border of the sphenoidal 
pa —_ the left orbit (arrows). The inferior portion of the greater wing of the sphenoid appears washed out 
on the left side. 

Base view showing an area of increased density which has partially destroyed the curvilinear line which 
represents the anterior-superior border of the greater wing of the sphenoid (arrows). 

C. Left lateral view showing an area of mottled bone due to increased vascularity in the pterional region 


(arrows), 
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the lump returned on left forehead. It grew gradu- 
ually, and the eve became proptosed. Vision gradu- 
ally diminished in the left eve, and more recently in 
the right. During these seven years patient re- 
ceived x-ray therapy, with subsidence of pain and 
some regression of the lump. Once the radiation 
therapy was stopped, the symptoms returned. 
During the eighteen months prior to admission there 
was a marked increase of exophthalmos, with total 
blindness in the left eve. 

Physical and Neurologic Findings: Large bony 
tumor in left frontoparietal-temporal region, cov- 
ered by a telangiectatic scar. Marked exophthalmos 
of the left eve, with corneal keratitis and a cataract. 
Patient unable to concentrate, uninterested, reticent, 
and quiet. Blindness in left eye. Impaired hear- 
ing, left ear. Impaired sense of smell on left side. 
Bilateral papilledema. 

Roentgen Findings: Huge area of bone destruction 
involving left orbit and left side of frontal and tem- 
poral bone. Lesion extends into the base and there 
is considerable thickening of the lesser and greater 
wings of the sphenoid on the left side. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Meningioma of the left 
sphenoidal ridge. 

Operative Procedure (6-1-38): Left frontotemporal 
bone flap turned down, with exposure and partial 
removal of a tumor involving the left frontal bone, 
together with the orbital plate and base of the skull 
in the temporal region. 

Postoperative Course: Patient died 9-19-38. 
Autopsy revealed metastases in the lungs and in the 
left frontal fossa, with direct extension through the 
optic foramen. 

Pathologic Findings: Total weight of tissue re- 
moved at operation, 250 gm. The bone measured 
10 X6%3cm. Attached toit were the galea apo- 
neurotica and a mass of tumor tissue. One piece of 
tumor measured 10 X 8 XK 3 cm. Meningioma 
Type VI, variant 1. The metastases in the lungs 
resembled the tumor tissue removed at operation. 

Survival Period: 3 months. 


Case 18: P. P., age 25, white female, admitted 
6-14-43. 

Chronology of Symptoms: Convulsion two years 
before admission, followed by a period of uncon 
sciousness. No jacksonian convulsions. Total of 
about ten convulsions in two years. During last 
year, two to four attacks of dizziness daily, asso 
ciated with a pounding in the right ear. Person 
ality changes in the last few months. 

Physical and Neurologic Findings: Bilateral 
early papilledema. Left central facial weakness. 
Left palpebral fissure wider than right. Hyper 
active reflexes on left. 

Roentgen Findings: "Evidence of thinning and 
erosion of dorsum sellae from the top; displacement 
of the pineal to the Jeft of the midline. 


Ventriculographic Findings: Left lateral Ventrice 
moderately dilated and slightly displaced to the lef 
Right lateral ventricle contains only a small amount 
of air and its lumen is almost obliterated. Oblitera. 
tion of posterior portion of third ventricle: entire 
superior portion of third ventricle displaced to the 
left. Mass lesion in right parietotemporal region, 

Encephalography: Not done. 

Preoperative Diagnosis: Temporal lobe tumor on 
right side. 

Operative Procedure (6-17-38): Right fronto. 
parietal bone flap turned down, with exposure and 
removal of a meningioma arising from the greater 
wing of the sphenoid on the right side. 

Postoperative Course: Wound healed promptly. 
Patient alive in August 1948, and neurologic findings 
negative. 

Pathologic Findings: Weight of tumor 25 gm, 
5 X 3X 3cm. Meningioma Type I, variant 3. 

Survival Period: 10 years. Living and well, 


Case 19: M. W., age 47, white female, admitted 
8-31-38. 

Chronology of Symptoms: Headaches began in 
April 1938. Prior to this, patient had experienced 
mental changes, with loss of memory and judgment. 
Abeut June 1938 unsteady gait developed. 8-26-38, 
severe headache, vomiting, and coma. Decom- 
pression done on 8-28-38, with improvement. 

Physical and Neurologic Findings: Slight exoph- 
thalmos of right eye. Rigidity of arms with cog- 
wheel movement on left. Slight left facial weakness 
and weakness of tongue. Hyperactive reflexes and 
positive Babinski bilaterally. 

Roentgen Findings: Slight distortion of anterior 
clinoid on right. 

Ventriculographic Findings: Slight dilatation of 
left ventricle. Right lateral ventricle encroached 
upon and pushed up and toward the left. The 
appearance is that of a deep-seated mass lesion in 
the frontotemporal region. 

Encephalography: Not done. 

Preoperative Diagnosis: Mass lesion in frontotem- 
poral region. 

Operative Procedure (9-7-38): Right frontotem- 
poral craniotomy, with exposure and removal of a 
tumor, 7 cm. in diameter, attached to the right 
greater wing of the sphenoidal ridge. 

Postoperative Course: Alive on 10-12-44, with 
left-sided hemiplegia. 

Pathologic Findings: Meningioma weighing 75 
gm., Type I, variant 2. 

Survival Period: 6 years, 1 month. Lost to 
follow up. 


Case 20: M. L., age 50, white female, admitted 
11-24-38. 

Chronology of Symptoms: Shooting pains in back 
of head and neck of one year duration. For five 
months noticed vision of left eye failing. Deaf for 
many years following otitis media at age of sixteen. 
Physical and Neurologic Findings: Bilateral 
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Suggestion of bilateral 
exophthalmos. Constriction of visual field of left 
eve, with cut in inferior nasal portion. 

“Roentgen Findings: Increased density of left 
sphenoidal ridge and erosion of one side of dorsum 
gellae. Pineal displaced posteriorly, downward and 
slightly to the right. ae 

Ventriculographic Findings: Huge soft-tissue 
mass in left middle fossa displacing all structures to 
right side. 

Encephalography: Not done. 

Preoperative Diagnosis: Left sphenoidal menin- 


pilledema of 2 diopters. 


gioma. 
Operative Procedure (11-29-38). Left frontoparie- 


tal craniotomy, with partial removal of a left sphenoi- 
dal ridge meningioma (inner third). 

Postoperative Course: Fine condition and freedom 
from pain for about six years. In September 1948 
patient became confused and unable to walk. 

Pathologic Findings: Meningioma (psammoma) 
Type II, variant 3. 

Survival Period: 10 years. 


J. S., age 47, white male, admitted 


Living in 1948. 


Chronology of Symptoms: Struck in right orbit 
by a flying piece of steel in 1934. Two months later 
noticed right eye was becoming prominent. Prom- 
inence gradually increased and vision became 
blurred. Diplopia on looking to the right developed ; 
also headaches, most noticeable on arising, subsiding 
half an hour later. 

Physical and Neurologic Findings: Exophthalmos 
of right eye. Bruit heard over the globe. Right 
temporal vessels dilated and tortuous. Conjunc- 
tivaeinjected. Convergence of right eye diminished. 

Roentgen Findings: Pineal shifted to left. 

Ventriculography: Not done. 

Encephalographic Findings: No air entered the 
ventricular system, but the basal cisterna filled and 
appeared normal. 

Preoperative Diagnosis: Orbital tumor. 

Operative Procedure: Intraorbital tumor removed, 
and diagnosed as a fibroma. Patient did well for a 
while, but on 12-16-39 a right frontoparietal crani 
otomy was performed, with partial removal of a right 
sphenoidal ridge meningioma, The tumor was 
attached all along the ridge. 

Postoperative Course: Death 3-16-40. 

Pathologic Findings: Tumor removed weighed 
110 gm. Meningioma Type IV, variant 1. 

Swrival Period: 3 months. 

Case 22: W. J., age 20, white male, admitted 
10-24-39, 


Chronology of Symptoms: Headaches for many 


years, Fourteen months prior to admission, sud 
den loss of sight of left eye. ‘Two months prior to 
admission headaches became worse and left-sided, 
and paresthesia of left side of face was noticed. 
Physical and Neurologic Findings: Bilateral optic 
atrophy more marked on left. 


Ptosis and complete 


MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. IS. Case 24, shown also in Fig. 17 
A. Postero-anterior ventriculogram showing dis 
placement of both lateral and third ventricles to the 
right 
B. Photograph of the g/odal meningioma, Type U1, 
variant 2, removed from the left: sphenoidal ridge. 
(Courtesy Armed Forces lustitute of Pathology. 
Accession number 2182424.) 
loss of vision in left eve. Corneal anesthesia of left 
eve. Sensory disturbance of left side of face. 
Tongue deviates toright. Hyperreflexia of right arm 
& 
and leg. 
Roentgen Findings: 


Enlargement and deformity 
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19. A 42-year-old white female whose left 
eye had been protruding for six months had noticed 


Fig. 


blurred vision for two months. She had also lost 50 
pounds in the two years prior to her admission to the 
hospital. She gave a history of having had a radical 
mastectomy six years previously. Examination showed 
marked exophthalmos of the left eye, which was nearly 
blind, anosmia, some anesthesia of the left side of the 
face, and protrusion of the tongue to the right. The 
roentgenogram shows an extensive lesion on the left 
side involving the frontal and anterior portion of the 
parietal bone. The dorsum of the sella is intact, but 
the entire anterior half of the sella, including the body 
of the sphenoid and lesser wings of the sphenoid, is 
missing. This was thought to be a meningioma arising 
from the left sphenoidal ridge. The patient was 
operated on and a huge metastatic carcinoma was 
found and partially removed. The bone of the vault 
was diagnosed as osteitis fibrosa. The patient died 
soon after operation. 


of sella turcica. Destruction of left greater wing of 
the sphenoid and optic foramen. 

Ventriculography and Encephalography: 
done. 

Preoperative Diagnosis: Left-sided mass in region 
of sphenoidal ridge. 

Operative Procedure (11-9-39): Left frontoparietal 
bone flap, with biopsy of tumor, which lay on the left 
greater wing of the sphenoidal ridge. Because of 
bleeding, tumor could not be removed. Second 
unsuccessful attempt 5-4-40. 

Postoperative Course: Patient died 7-17-43. 

Pathologic Findings: Meningioma Type IV, variant 
& 

Survival Period: 3 years, 8 months. 


Case 23: J. P., 
7-10-42. (Fig. 10) 

Chronology of Symptoms: Five weeks before ad- 
mission, loss of sense of equilibrium, nausea, loss of 
memory, and headache. 

Physical and Neurologic Findings: Papilledema 
of both eyes, worse on right. Romberg positive, with 
fall to right. Slow response to questions. Slow 
broad-based gait. Air and bone conduction better 
onright. Electroencephalography indicated a lesion 
of the right frontal lobe. Slight left facial weakness. 

Roentgen Findings: Negative. 


Not 
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Ventriculographic Findings: Right lateral ven. 
tricle did not fill. Left lateral and third Ventricle 
displaced to left and somewhat dilated. Posteri, 
portion of third ventricle did not show. Finding 
seemed to indicate a lesion in the inferior portion oj 
the right frontal or temporal lobe. 

Encephalography: Not done. 

Preoperative Diagnosis: Right frontal or temporal 
lobe tumor. 

Operative Procedure (7-11-42): Right frontp. 
parietal craniotomy, with removal of a right spheng. 
dal ridge meningioma. 

Postoperative Course: Patient sent home from 
hospital in poor condition. Died 9-1-42 of pulmo. 
ary condition. 

Pathologic Findings: Meningioma Type II, var. 
ant 2. 

Survival Period: 


Case 24: H.S., age 28, white female, admittes 
2-7-42. (Figs. 17 and 18) 

Chronology of Symptoms: Swelling under left ear 
and tinnitus of eighteen months duration. Blurred 
vision and headaches over left eye, twelve months 
Vision gradually became very poor in left eye and 
supraorbital headaches on left side became very 
severe. 

Physical and Neurologic Findings: Bilateral 
mydriasis; gross contraction of visual fields, with 
almost total loss of vision in left eye. Bilateral 
papilledema of 3 to 4 diopters. Exaggerated deep 
reflexes, with a positive Babinski on left. 

Roentgen Findings: Area of mottling and in- 
creased density in region of sphenoidal ridge, above 
the left orbit. Lateral view shows this to be in 
pterional region. Base view shows increased density 
in greater wing of sphenoid on left. 

Ventriculographic Findings: Lateral ventricles 
and third ventricle of normal size, but displaced to 
the right, with most pressure on lateral wall o 
anterior horn of left lateral ventricle. 

Encephalography: Not done. 

Preoperative Diagnosis: Mass lesion in the right 
temporofrontal region. 

Operative Procedure (12-7-42): Left frontotem- 
poroparietal bone flap, with exposure and removal 
of a large, fairly well encapsulated tumor springing 
from outer edge of left sphenoidal ridge. 

Postoperative Course: Bone flap removed, 12-2%- 
42, because of edema and need for decompression. 
Vision returned in right eye and patient became free 
of symptoms, 

Pathologic Findings: Poorly encapsulated tumor 
5 cm. in diameter, adherent to dura. Meningioma 
Type III, variant 2. 

Survival Period: 6 years, 2 months. 


Case 25: B. G., age 37, white female, admitted 
4-25-45. 

Chronology of Symptoms: Nine-year history of 
headache. November 1944, blurring of vision ® 
both eyes developed, worse on right. 


2 months. 
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Physical and Neurologic Findings: Bilateral 
papilledema with atrophy and exudate. Patient 
sees only light with right eye and reads small print 
with left. Deep reflexes absent in lower extremities. 
> Left central facial nerve palsy. Papilledema: 
91/, diopters, right eye; 3 diopters left eye. 

Roentgen Findings: Demineralization of posterior 
dinoids, dorsum sellae, and floor of sella. Pineal 
gland shifted 6 mm. to left of midline. 

Ventriculographic Findings (5-10-45): Moderate 
shift of ventricular system toward left and a de- 
formity of right lateral ventricle, indicating presence 
of mass lesion in right hemisphere, probably in 
frontoparietal or frontotemporal region. 

Encephalography: Not done. 

Preoperative Diagnosis: Mass lesion in fronto- 
temporal region. 

Operative Procedure (5-10-45): Right frontotem- 
poral craniotomy, with exposure and partial removal 
of a meningioma en plaque springing from outer 
edge of sphenoidal ridge. No attempt made to 
remove sphenoidal ridge, but dura removed and 
the base coagulated. 

Postoperative Course: Patient completely blind 
in right eye except for light perception. Has had 
right frontal headaches ever since operation, with 
retro-orbital pain and pain in right temple. Roent- 
genography shows increased density of right sphenoid 
bone and supra-orbital portion of right frontal bone. 
No further surgery performed to date. 

Pathologic Findings: Mass of tissue, 5.56 XK 4 X 
3.5 cm., weighing 40 gm., consisting of both tumor 
and dura. Meningioma Type I, variant 1. 

Survival Period: 2 years, 8 months. Living 1-14- 
48. 

Case 26: 
5-35-45. 

Chronology of Symptoms: Diplopia in February 
141. In 1943, trouble with vision, particularly on 
looking to right. At same time patient began to 
gain weight. May 1944, complete amenorrhea 
developed. In last few months considerable im- 
pairment of vision, particularly in right eye. 

Physical and Neurologic Findings: Primary optic 
atrophy, both eyes: complete on right; loss of 
temporal field in left eye. 

Roentgen Findings: No evidence of increased 
intracranial pressure. Pituitary fossa not enlarged 
but dorsum sellae eroded from above and downward; 
appearance typical of suprasellar lesion. 

Ventriculography and  Encephalography: 
done. 

_ Preoperative Diagnosis: Sphenoidal ridge menin- 
soma, based on clinical rather than radiological 
opinion. 

Operative Procedure (5-5-45): Right frontotem- 
poral bone flap, with exposure and partial removal 
of a meningioma involving the inner end of sphe- 
noidal ridge and probably extending over to left side. 
Impossible to remove very much of tumor because it 
lay so far medially in region of internal carotid. 


A. B., age 23, white female, admitted 


Not 
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Postoperative Course: May 1947, patient alive 
but doing very poorly. 

Pathologic Findings: Six pieces of granular tumor, 
each about 1 cm. in diameter. Meningioma Type 
I, variant 2. 

Survival Period: 2 years when last heard from in 
May 1947. 


Case 27: N. R., age 43, white female, admitted 
5-26-45. 

Chronology of Symptoms: Since 1930 had trouble 
controlling her right eye, as it tended to waiver. 
In 1941 began having dull headaches in region of 
right eye and temple, and about the same time noted 
a bulging of right temple. In 1943 proptosis of right 
eye developed. No diplopia, blurring of vision, 
or anosmia. 

Physical and Neurologic Findings: Palpable swell- 
ing in right temporal region. Slight proptosis of 
right eye but visual fields normal. 

Roentgen Findings: Right-sided hyperostosis, 
size of a golf ball, involving roof and lateral wall of 
orbit, and greater and lesser wings of the sphenoid 
from pterional region to their inner third. 

Ventriculography and Encephalography: 
done. 

Preoperative Diagnosis: 
gioma on right side. 

Operative Procedure (5-29-45): Right frontal 
craniotomy, with removal of roof and lateral wall of 
orbit and a large bony tumor involving the lesser 
and greater wings of the sphenoid. 

Postoperative Course: 6-27-49, patient very well. 

Pathologic Findings: Numerous pieces of dense 
bone with attached dura. Section of dura showed 
it to be infiltrated by a meningioma of whorl format, 
Type II, variant 1. 

Survival Period: 


Not 


Sphenoidal ridge menin- 


4 years, 1 month. Living and 


well. 
Case 28: A. H., age 57, white female, admitted 
7-6-45. (Fig. 20) 


Chronology of Symptoms: Patient committed to a 
mental institution in March 1943, because of a para- 
noid state. At that time there was an exophthalmos 
of right eve and roentgenogram showed a destruction 
of roof of right orbit on nasal side and opacity of 
ethmoid sinuses on both sides. September 1944, 
mass in right temporal region noticed. Soon after 
this, patient lost vision of right eye and eyelids 
became edematous. Mass gradually extended from 
mid-frontal to right upper parietal region. 

Physical and Neurologic Findings: Head greatly 
deformed and asymmetrical, with a huge bulging of 
frontal, parietal, and malar structures of skull. 
Mass was bluish and cystic and pushed the eye 
downward and inward. Left eyeground showed 
enlarged veins and a fuzzy disk. Right eve not 
visualized. Reflexes generally decreased. 

Roentgen Findings: Large soft-tissue mass arising 
in region of right frontal bone. Erosion of lateral 
wall of orbit, adjacent frontal bone, greater wing of 
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Fig. 20. Case 28: A 57-year-old white female had been committed to a mental institution because of a paranoid 
state two years prior to hospital admission. At that time there was an exophthalmos of the right eye. After one 
year in the mental institution a mass appeared on the right side in the frontotemporoparietal region. Soon after 
this the patient lost the sight of her right eye. Examination showed a huge bluish mass bulging from the right 
frontotemporoparietal region. The right eye was pushed far out on the surface of the mass. There was papil- 
ledema of the left eye. The patient was not operated upon, and ten days later she died of a cerebrovascular 
accident. Autopsy showed a soft nodular tumor involving the entire right anterior cranial fossa, orbit, and 
sphenoidal ridge. The tumor was diagnosed as a meningioma Type III, variant 4. 

A. Tangential view showing the bone erosion and the bony spicules within the tumor mass. 

B. Base view showing the large soft-tissue mass with bony spicules extending outward from the right pterional 
region. 


sphenoidal bone, and to a less extent the lesser wing Preoperative Diagnosis: Sphenoidal ridge menin- 

of sphenoidal bone. Perpendicular striations of bone _gioma on right side. 

visible in tangential and Hirtz views. Operative Procedure (8-14-45): Right fronto- 
Ventriculography and Encephalography: Not temporal bone flap, with exposure and partial re- 


done. moval of an extradural meningioma from right 
Preoperative Diagnosis: Osteogenic sarcoma. sphenoidal ridge and roof of right orbit, as well 
Course: Patient was not fit for surgery. Ten along the right olfactory groove. 

days after admission she went into auricular fibril- Postoperative Course: Favorable. 

lation and died of a cerebrovascular accident. Pathologic Findings: Tumor, removed piecemeal 


Necropsy Findings: Entire right anterior fossa, weighed 50 gm. Meningioma (osseous type 
orbit, and sphenoidal ridge replaced by a soft Type VII. 
nodular tumor. Meningioma Type III, variant 4. Survival Period: Patient not traced. 
Survival Period: Died in hospital. 
Case 30: M. N., age 47, white female, admitted 
Case 29: F. P., age 21, white male, admitted 9-18-45. 
7-26-45. Chronology of Symptoms: Two years prior 
Chronology of Symptoms: Bulging of right eye admission patient fell and hit the back of her head 
noticed in 1940, progressing within a week to the after which there were two episodes of inflammation 
degree present on admission. No disturbance of and soreness of the right eye, lasting about a month 
Vision. Four months prior to admission patient noticed night 
Objective Findings: Exophthalmos of right eye, eye was beginning to bulge; one month prior & 
with eye pushed downward. admission blurring of vision and diplopia. Constas! 
Roentgen Findings: Dense radiopacity measuring dull ache in right occipital region ever since falling 
3 cm. in diameter overlying lateral margin of sphe- Physical and Neurologic Findings: Exophthalme 
noidal ridge. of right eye. Tendency to fall to left. Visue 
Ventriculography and Encephalography: Not fields normal, Hard bony mass in right temple 
done. region, 
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Roentgen Findings: Diffuse area of increased 
density in region of greater and lesser wings of right 
sphenoidal bone, with encroachment upon the sphe- 
noidal fissure. Optic foramina normal. 

Ventriculography and Encephalography: Not 


Preoperative Diagnosis: Sphenoidal ridge menin- 

ioma on right side. 
ae Procedure (9-28-45): Right frontal 
craniotomy, with exposure and removal of a bony 
tumor involving roof of orbit and entire sphenoidal 
ridge. The actual meningioma en plague was not 
removed because, by accident, the ethmoid sinus 
wasopened. 10-16-45, same bone flap laid back and 
an intradural tumor lying along the sphenoidal ridge 
removed. 

Postoperative Course: Recovery uneventful. How- 
ever, a chronic area of granulation tissue developed 
in the region of the wound, which required pinch 
grafts on 1-27-46. After this the wound healed. 

Pathologic Findings: Thickened dura 4.5 X 2.5 
X 15 cm., infiltrated by meningioma Type III, 
variant 1. 

Survival Period: 15 months. Alive and well 
when last heard from, January 1947. 


Case 31: C. T., age 3 months, white female, 
admitted 5-8-46. 

Chronology of Symptoms: At birth it was noticed 
that the patient’s eye protruded, with a slight 
swelling about the right temple. At five weeks, due 
to frequent vomiting, the weight was less than at 
birth. At the time of admission the right temple 
was gradually increasing in size. 

Physical and Neurologic Findings: Moderate 
proptosis of right eye, with palpable swelling behind 
the upper lid. Moderate soft fluctant swelling of 
night temporal region. Right eyelids edematous 
and red. Babinski sign positive bilaterally. 

Roentgen Findings: Right orbital cavity larger 
and more dense than left. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge menin- 
gioma on right. 

Operative Procedure (5-22-46): Right transfrontal 
craniotomy, with exposure and removal of orbital 
roof and possible tumor of orbit with a meningioma 
lying along the outer edge of the sphenoidal ridge 
and temporal bone. 

Postoperative Course: Proptosis of right eye 
continued; on 1-10-47 the orbit was further explored 
and more tumor found. On 2-21-47 the right eye 
was enucleated. 

Pathologic Findings: 
variant 2. 

Survival Period: Two years plus. Still alive and 
apparently well. 


Meningioma Type II, 


Case 32: H. C., age 42, white female, admitted 
6-25-46, (Figs. 6-8) 


MENINGIOMAS OF THE SPHENOIDAL RIDGE 


Fig. 20C. Photograph showing large defect on the 
inferior surface of the right frontal lobe extend- 
ing back to the temporal lobe. The entire region 
around the right lateral fissure appears soft and friable. 

(This and Fig. 20A and B are by courtesy of the 


Armed Forces Institute of Pathology, Accession 
number 218229-1 to 3.) 


Chronology of Symptoms: Chronic draining right 
ear for thirty-seven years. Right-sided earache 
for three months, with pain in right side of head and 
failing vision in right eve with diplopia. 

Physical and Neurologic Findings: Papilledema: 
3 diopters on right and 1 diopter on left. Left cen- 
tral facial weakness. Questionable left hemiparesis. 
Increased deep reflexes on left. Babinski sign bi- 
laterally positive. Questionable clonus of left ankle. 
Definite torpor and mental deficiency. 

Roentgen Findings: Right mastoid diffusely 
clouded and sclerotic. 
Ventriculography 

done. 

Preoperative Diagnosis: Acute mastoiditis, with 
abscess on right side. 

Operative Procedure: 6-26-46, suspected abscess 
needled but no abscess found; 6-27-46, right mas 
toidectomy, but no abscess found. 

Postoperative Course: Patient scheduled for air 


and Encephalography: Not 


study and craniotomy on 6-29-46 but died eight 
hours earlier. 

Pathologic Findings: Well encapsulated tumor, 
5 xX 5 X 4em.,, attached to nght sphenoidal ridge. 
Meningioma Type II, variant 5. 

Survival Period: 


Two days after mastoidectomy , 
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Case 33: G. S., age 40, white female, admitted 
7-18-46. 

Chronology of Symptoms: In September 1944 
patient became tired, drowsy, dizzy, and finally un- 
conscious for a short period. Five months later 
she had another attack. Decrease of visual acuity 
of right eye with pain over eye for two years. 

Physical and Neurologic Findings: Exophthal- 
mos of right eve. Optic atrophy of right disk, with 
blurring of nasal border of left disk. Superior nasal 
quadrant right field destroyed; left field normal. 
Weakness of right 3rd nerve. Decreased corneal 
reflex on right. Cerebrospinal fluid pressure, 275 
mim. of water. 

Roentgen Findings: Sclerosis in region of right 
posterior ethmoid surrounding the optic foramen. 
Increased density of the greater and lesser sphenoidal 
wings on right. Complete obliteration of right 
sphenoidal sinus. 

Ventriculography and  Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge men- 
ingioma on right side. 

Operative Procedure (7-23-46): Right frontopa- 
ietal craniotomy, with partial removal of a menin- 
gioma en plaque arising from inner third of the 
sphenoidal ridge and extending back into the 
middle fossa. 

Postoperative Course: Wound treated with no 
complications, but as bone was involved, the tumor 
may recur. 

Pathologic Findings: Meningioma Type II, Vari- 
ant 3. 

Survival Period: Patient not traced. 


Case 34: M. L., age 42, white female, admitted 
10-3-46. 

Chronology of Symptoms: Bulging of left eye 
noticed five years prior to admission, increasing 
gradually until ten months prior to admission. 
Patient complained that foods smelled badly to her, 
especially hot foods. 

Physical and Neurologic Findings: Exophthalmos 
of left eye; slight pallor of disk. Decreased auditory 
acuity on right. 

Roentgen Findings: Increased calcification of left 
sphenoidal ridge. 

Ventriculography and  Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge men- 
ingioma on left side. 

Operative Procedure (\0-8-46): Left frontal cra- 
niotomy, with partial removal of a meningioma en 
plaque from left sphenoidal ridge. Decompression 
of left orbit also done. 

Postoperative Course: Patient did well postoper- 
atively but the tumor invaded the bone and this 
was not all removed. Patient free of symptoms 
when heard from in 1947. 

Pathologic Findings: Four tiny pieces of tumor 
removed. Meningioma Type IV, variant 3. 


Survival Period: Only 1 year follow-up. Ly; 
and well in 1947. 


Case 35: R. G., age 44, white female, admitted 
1-6-47. 

Chronology of Symptoms: Swelling of Tight upper 
eyelid noticed in 1943. A short time later right ey 
became very prominent and a swelling of right tem. 
poral region developed. In 1945, generalized head. 
aches and numbness of hands and feet developed 
in 1946, loss of sense of equilibrium and loss of fine 
movements of hands. 

Physical and Neurologic Findings: Swelling of 
right temporal region. Exophthalmos of Tight 
eye; nystagmus on looking upward. Deviation of 
mouth to left and slight decrease of olfaction on leit 

Roentgen Findings: Increased density of lesser 
and greater wings of right sphenoid and of roof of 
right orbit. Superior orbital fissure on right nar- 
rowed by hyperostosis of sphenoid. 

Ventriculography and  Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge men. 
ingioma on right side. 

Operative Procedure (1-10-47): Right  fronto- 
temporal bone flap, with exposure and _ possibly 
complete* removal of meningioma involving sphe- 
noidal ridge and orbital roof. 

Postoperative Course: Rapid recovery. As of 
November 1948 patient had no neurologic findings 
and felt well. 

Pathologic Findings: Meningioma Type II, var- 
ant 1. 

Survival Period: 1 year, 11 months. Living, well. 


Case 36: A. C., age 49, white male, admitted 
2-27-47. 

Chronology of Symptoms: Sudden episode of un- 
consciousness late in 1944 lasting 30 minutes. 
Second attack one year later; third six months 
prior to admission, with incontinence of urine; 
4th three weeks prior to admission, with biting o 
tongue. Severe occipital headaches since 14, 
which radiate to frontal region, chiefly on right. 

Physical and Neurologic Findings: Bilateral hy- 
posmia. Slight left central facial paralysis. Br 
lateral papilledema of 3 to 4 diopters with exudates 
and hemorrhages around the disks. Visual fields 
normal, 

Roentgen Findings: Dorsum sellae appears de- 
mineralized and irregular. Floor of right middle 
fossa more dense than left. Lateral portion of right 
sphenoidal ridge slightly irregular. 

Ventriculographic Findings: Extensive shift a 
ventricular system to the right. Anterior horn, the 
body, and temporal horn are shifted. 

Encephalography: Not done. 

Preoperative Diagnosis: Right frontotempora 
tumor, possibly a sphenoidal ridge meningioma. 

Operative Procedure (3-6-47): Right frontotem 
poroparietal bone flap, with exposure and complete 
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removal of meningioma springing from sphenoidal 
ridge and involving right sylvian fissure. Necessary 
to clip large artery, probably a major branch of 
middle cerebral. 
Postoperative Course: Good recovery, but with a 
left central hemiparesis involving the face and arm 
on the left. On 4-2-49 most of the hemiparesis had 
cleared and patient was working as a carpenter 


in. 
Findings: Meningioma Type IT, vari- 
ant 3; 68 gm.; 7.5cm. long; 3.5 cm. in diameter. 
Survival Period: 2 years, 2months. Alive, well. 


Case 37: I. G., age 48, white male, admitted 
7-10-47. 

Chronology of Symptoms: Swelling in right tem- 
poral region noticed one year prior to admission; 
gradually grew to size of half an egg. At same time 
frontal headaches developed, becoming more severe 
in the last four or five months. Day before admission 
patient vomited twice. For last year noticed right 
eye was bulging. 

Physical and Neurologic Findings: Hard, tender 
swelling about the size of a small egg in right fronto- 
temporal region. Exophthalmos of right eye. 
Papilledema on right. Positive Babinski on left. 

Roentgen Findings: Erosion of lesser and greater 
wings of sphenoid on right. Pineal shifted, dis- 
placed to left. Area of increased density in right 
temporoparietal region of vault, just above pterion. 

Ventriculography and Encephalography: Not 
done. 

Preoperative Diagnosis: Sphenoidal ridge men- 
ingioma on right side. 

Operative Procedure (7-12-47): Right fronto- 
temporoparietal bone flap, with exposure and par- 
tial removal of a meningioma involving the sphe- 
noidal ridge above the orbit. Tumor invaded the 
bone and passed through into the temporal muscle. 

Postoperative Course: Good recovery; return to 
former work. 

Pathologic Findings: 79 gm. multilobular men- 
ingioma Type II, variant 2, 8 cm. in diameter and 
2em. thick. 

Survival Period: One year. Still living when last 
heard from in May 1948. 


Case 38: J. B., age 54, white male, admitted 
9-22-47. 

Chronology of Symptoms: Onset of diplopia and 
gradual blurring of vision, especially right field of 
vision, noticed six week before admission, Some 
loss of memory for two or three months. 

Physical and Neurologic Findings: Bilateral 6th 
nerve weakness. Lower central facial paresis on 
right. Partial anosmia. Hesitant speech and forget 
fulness for words. Three to 4 diopters papilledema 
bilaterally. 

Roentgen Findings: Pituitary fossa enlarged and 
dorsum decalcified as result of increased intracranial 
pressure. Pineal displaced to the right, posteriorly, 
and inferiorly. 
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Ventriculography and  Encephalography: Not 
done. 

Preoperative Diagnosis: Glioma on left side. 

Operative Procedure (9-27-47): Left frontotem- 
poroparietal bone flap with exposure and removal 
of a large meningioma springing from outer edge of 
sphenoidal ridge. 

Postoperative Course: Patient did well postopera- 
tively. Returned to former work. Vision cleared 
up; no neurologic findings remain. 

Pathologic Findings: Large tumor weighing 109 
gm., 6.5 cm. in diameter and 3.5 cm. in depth. 
Meningioma Type I, variant 3. 

Survival Period: 1 year, 8 months. Living, well. 

Case 39: S. Y., age 54, white female, admitted 
11-6-47. 

Chronology of Symptoms: Three years prior to 
admission patient suddenly felt a ‘‘crawling sensa- 
tion over entire body’’ and then fell to the floor. 
These ‘‘spells’’ recurred several times in the next 
twelve months; last spell August 1945. No con- 
vulsions or loss of consciousness during these attacks. 
For two months prior to admission vision in right 
eye getting cloudy. Frontal headaches for a few 
months. 

Physical and Neurologic Findings: Papilledema, 
2 diopters, right disk; temporal pallor of left disk. 

Roentgen Findings: Destruction of dorsum sellae 
and partial destruction of left anterior clinoid proc- 
ess. Increased density of left greater and lesser 
wings of sphenoid. 

Ventriculography 
done. 

Preoperative Diagnosis: Sphenoidal ridge men- 
ingioma on left side. 

Operative Procedure (11-13-47): Left frontotem- 
poral craniotomy, with almost complete removal of 
sphenoidal ridge meningioma. All tumor removed 
except for a little surrounding the optic nerve and 
carotid artery. 

Postoperative Course: Patient ambulatory fifth 
day. Alive and free of any neurologic changes. 

Pathologic Findings: Tumor removed piecemeal; 
50 gm. Meningioma Type II, variant 1. 

Survival Period: 1 year, 5 months. 


and Encephalography: Not 


Case 40: A. L. age 12, white female, admitted 


1-19-48. 


Chronology of Symptoms: Double vision first 
noticed one vear prior to admission. June 147, 
left eve became proptosed. October 1947, head- 


aches began. 

Physical and Neurologic Findings: Exophthalmos 
of left eve. Paresis of left 3rd cranial nerve, with 
loss of action of levator, superior rectus, inferior ob- 
lique, and inferior rectus Early papilledema of left 
disk of | diopter. 

Roentgen Findings: Sella top-normal size. 
Erosion of left anterior clinoid along inferior sur- 
face. 


Ventriculography: Not done. 
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Encephalographic Findings: (2-6-48): Slight 
asymmetry of the ventricular system, with occipital 
horn on left side elevated. 

Preoperative Diagnosis: First preoperative diag- 
nosis was intraorbital tumor; diagnosis after en- 
cephalography was parasellar lesion on left. 

Operative Procedure (1-27-48): Left orbit explored 
and nothing found. 2-11-48, left frontoparietal 
craniotomy with exposure and partial removal of a 
sphenoidal ridge meningioma attached to inner 
one-third of ridge and filling most of middle fossa 
on left. 

Postoperative Course: Alive and well; complete 
3rd nerve paralysis with ptosis developed. On 5-5-49 
transplant operation done because of ptosis. 

athologic Findings: Tumor removed piecemeal. 
Meningioma Type III, variant 1. 

Survival Period: 16 months. Alive and well. 

Case 41: J. S., age 52, white male, admitted 
11-35-48. 

Chronology of Symptoms: Proptosis of left eye 
first noticed in January 1946, with possibly a little 
visual impairment. Roentgenograms elsewhere re- 
ported as negative. January 1947 further roentgen 
examination, reported as negative. Patient re- 
mained asymptomatic except for proptosis. On 
10-1-48 lesion of left sphenoidal ridge finally 
diagnosed. 

Physical and Neurologic Findings: Proptosis and 
protrusion of left eye. Vision in left eye 20/30 with 
correction and of right eve 20 20 with correction 

Roentgen Findings: Thickening of entire left 
sphencidal bone and roof of left orbit. Pituitary 
fossa not altered. Pineal gland not displaced. 

Ventriculography and  Encephalography: Not 
done. 

Preoperative Diagnosis: 
gioma on left side. 

Operative Procedure (11-9-48): Left frontotem- 
poral bone flap, with exposure and removal of 
tumor involving sphenoidal wing and roof of left or- 
tit and dura along the posterior edge of the sphe- 
nodal ridge. 

Postoperative Course: Left hospital on twentieth 
postoperative day. Low-grade infection in wound 
gradually cleared up with antibiotics. 

Pathologic Findings: Dura measuring 4 XK 5 
em. and 0.75em. thick, invaded by meningioma Type 
I], variant 4 

Surmval Period 


Sphenoidal ridge menin- 


7 months. Alive and well. 
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El repaso de 41 meningiomas compro- 
hados de la cresta esfenoidal demuestra que 
el diagnéstico fué establecido acertada- 
mente por los hallazgos roentgenoldgicos en 
35 casos (85.4 por ciento). Una vez reali- 
mda la extirpacién cruenta total, puede 
ofrecerse un buen prondstico a estos enfer- 
mos. En esta serie, transcurrié un periodo 
medio de tres afios desde la iniciacién de los 
sintomas hasta el ingreso en el hospital. 
Hay que evitar, si es posible, esa larga 
demora, por ser mas facil resecar las le- 
siones tempranas. 

Esta resefia es para familiarizar a los ra- 
didlogos y a otros interesados con la tipica 
semiologia y hallazgos roentgenolégicos de 
dicho tumor. La presencia de exoftalmia 
unilateral, trastornos visuales y edema en 
la regidn temporal debe hacer pensar siem- 
pre en la posibilidad de meningioma de 
la cresta esfenoidal. Si esa caracteristica 
sintomatologia se asocia a hiperostosis de 
las alas menores 0 mayores del esfenoides, 
cabe hacer por lo general un diagnéstico 
positivo. 

Los signos roentgenolégicos de un me- 
ningioma del tercio interno de la cresta_es- 
fenoidal consisten en hiperostosis 0 mayor 
espesor de la clinoides anterior ipsilateral, 
elconducto 6ptico y la porcién interna del 
ala menor del esfenoides, lo cual se observa 
mejor en una vista posteroanterior y del 
canal 6ptico. Sino puede demostrarse la 


Edwin Boldrey, M.D. (San Francisco): I re- 
gret the disappointment which I am sure many 
of you feel because of the absence of Dr. Naffziger, 
who is listed on the program as the one to open 
this discussion. However, I feel greatly honored 
at being asked by the officers of your Society to 
substitute for him. I consider myself most fortu 
nate to have had the opportunity of reading and 
hearing the stimulating papers which have been 
Presented this morning. 


MENINGIOMAS OF THE SPHENOIDAL RIDGE 


SUMARIO 


El Diagndstico Roentgenoldgico de los Meningiomas de la Cresta Esfenoidal 


DISCUSSION 


(Papers by Young; Hodes, Pendergrass, and Young; Camp; Pendergrass, Hope, and Perryman) 


presencia de la lesién por las alteraciones 
éseas reveladas por las radiografias co- 


rrientes, la indicaran abiertamente las 
anomalias mostradas por la encefalografia, 
la ventriculografia o la ventriculoencefalo- 
grafia. 

Los tumores del medio de la cresta pue- 
den revelar hiperostosis o absorcién ésea 
de las alas menores y mayores del es- 
fenoides. Una vista del seno frontal (sin 
diafragma de Bucky) resulta atil para mos- 
trar las alteraciones de las crestas esfenoi- 
dales observadas a través de las 6rbitas. 

Los tumores de la cresta esfenoidal, 
pterionales en plaque, provocan hiperosto- 
sis de las alas mayores y menores del esfe- 
noides y en algunos casos, de la placa orbi- 
taria del frontal, la porcién escamosa del 
temporal y la regién pterional. En las ra- 
diografias posteroanteriores, con las ima- 
genes de las alas mayores y menores del es- 
fenoides proyectadas en la 6rbita, resulta 
patognoménico su aspecto ebtrneo, con- 
trastado con el del lado opuesto. Pueden 
también reconocerse las singulares alte- 
raciones ebirneas en la vista estereoscé- 
pica lateral, sobre todo en la region del 
pterion. 

Los tumores globales del pterién produ- 
cen hipervascularidad (multiples surcos 
vasculares) en la regién pterional, que se 
observa mejor en las radiografias estereos- 
cépicas laterales. 


The mere fact of this Symposium is evidence of 
the major role plaved by roentgenology today as 
an aid in the diagnosis of tumors of the brain. 
The films which have been deseribed were ob 
tained because there was a possibility that the pa 
tient was afflicted by a tumor of the Dram, and 
there was a good chance that plain roentgene 
grams would be of aid in establishing, or disestab 
lishing, the presumptive diagnosis, It should be 
particularly emphasized that the reference is to 
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plain films. We are well acquainted with the 
added contribution of radiology when foreign 
materials are introduced into the system as 
differentiating media. I refer, of course, to the 
subarachnoid and intraventricular gases, the 
radiopaque oils and, more recently, radioactive 
isotopes. 

We have all been interested in the displacement 
of physiologic intracranial calcification as dis- 
cussed by Dr. Young. The pineal, of course, was 
the earliest of the normally calcified masses within 
the cranium to excite interest, and for the past 
quarter of a century we have used its displacement 
extensively as an early sign of the presence of 
brain tumor. I would like to endorse heartily and 
to substantiate Dr. Young’s emphasis on the need 
of stereoscopic views in the anteroposterior and 
lateral projections in the study of pineal and other 
calcifications within the cranium. These help, 
not only in the establishment of the location of the 
pineal and the presence of the choroid plexus, but 
also in picking up bits of calcification within 
tumors themselves. 

I would also like to comment on calcification in 
the falx, which was mentioned by Dr. Young. 
We often find that this calcification is unilateral. 
A mass of calcium or calcified deposit will be pres- 
ent along only one side of the falx, which will ap- 
pear, therefore, to be displaced. By actual meas- 
urement of the center of the calcification, getting 
its distance from the lateral aspects of the cra- 
nium, one obtains apparent evidence of displace- 
ment of 2 or even 3 or 4 millimeters. This will be 
false in many instances, as the falx is a very firmly 
fixed structure, not permitting itself to be pushed 
aside as does the pineal. The ultimate limits of 
displacement of the falx are no more than 1 or 2 
millimeters. 

Dr. Hodes has brought up a matter of tremen- 
dous importance to us who are interested in tumors 
of the brain in his discussion of the tumors of the 
cerebellopontile angle. This problem is particu- 
larly stimulating because of the fact that, when 
these tumors are diagnosed early, they can be 
completely cured. Unfortunately, most of them 
come to our attention in the very late stages when 
they involve not only the 8th nerve, from which 
they generally arise, but also, as Dr. Hodes 
pointed out, the 7th, 5th, 3d, and sometimes the 
9th, 10th, 11th, and 12th. Some may have in- 
volved the brain stem. 

Traditionally these tumors can be dissected 
away from the brain stem and perhaps we should 
be able to do that under all circumstances. How- 
ever, every neurosurgeon has found attachment to 
the basilar artery. There are also tumors which 
have become so intimately connected with the pia 
of the pons and brain stem that even on a histologi 
cal preparation one is not able to determine 
where the tumor ends and the pia of the pons be- 
gins. Under such circumstances, we cannot hope 
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successfully to dissect away the growth withoy 
seriously incapacitating the patient, or perhay 
causing his death. These tumors must pas 
through an early stage, and if we can recogniz 
them early, we can eradicate them completely 
We are, of course, most interested in achieving this 
end and depend upon our radiological colleague 
to help us. 

Turning to the matter of the change in the sj}, 
turcica, we have also been interested in jt as 2 
clue to the duration of certain diseases. I am sup 
that all of us are most interested in the case pre 
sented by Dr. Camp, in which he has shown thy; 
changes developed in the sella turcica withj 
thirty-seven days. It is a very important point 
to remember. 

We have come to rely heavily on the changes jz 
the sella turcica as indications of extra- or intr 
sellar disease. While the focal changes around tk 
sella have interested us, we have not been ready 
rely, as a rule, on the evidence in plain ir 
films alone. We often want to have encephalog 
raphy or ventriculography, or, more recently, an- 
giography. One cannot forget that aneurysms ar 
a very potent source of focal distortion and de. 
struction in the region of the sella turcica. 4 
large percéntage of the aneurysms which ar 
clinically demonstrable occur in this area. 

I would also like to mention, among the intrin 
sic tumors of this area, the chordoma. This tu 
mor produces changes around the basisphenoid 
and basiocciput, primarily, but can grow into the 
floor of the sella and can also invade the dorsum 
Chordomas are sometimes overlooked, or the 
may suggest the roentgenologic picture of an in 
trasellar lesion. Dr. Camp’s point that we mus 
get repeated postoperative studies must be em- 
phasized. We forget that after we have altered 
the intracranial disease there are reverse changes 
which may be reversed again by a recurrence 0! 
the neoplasm. 

Tumors of the meningioma group are alway: 
interesting, because they carry a better prognoss 
than do most of the other major classes of intra 
cranial neoplasms. The fact that Dr. Pendergrass 
series included a colored patient is noteworthy 
inasmuch as there has been some discussion in the 
literature of the past suggesting that this tume 
was rare, if not unheard of, in the Negro race. 

No one who has operated on meningiomas Wil 
deny that they are provokingly vascular. The 
vascularity has been well demonstrated, and ¥ 
are learning more and more about it through the 
realm of angiography, in which the radiologs 
plays such a major role. The vascular supply ® 
traditionally thought of as being from the exte- 
nal carotid but, by this method of study, it has 
been demonstrated that the internal carotid plays 
almost as great a role in the blood supply # 
these tumors as the external carotid. The venow 
blush, which was shown so well in the slide thé 
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Dr. Pendergrass projected, is sometimes regarded 
as being pathognomonic of meningiomas. This 
assumption is probably unwarranted at this time. 
It is still early for us to rely too heavily on angi- 
ography in attempting probable pathological 
diagnosis of the lesion with which we are dealing. 

The extracranial meningioma which Dr. Pender- 
grass presented was, in our experience, most ex- 
traordinary. It is even more interesting to know 
that there are 3 in his series. 

A point with respect to the orbital meningiomas 
js the relationship of unilateral exophthalmos to 
this disease. We have seen several of these men- 
ingiomas invading the orbit and producing a uni- 
lateral exophthalmos. The diagnosis has been 
made on that basis. There is also a large series, 
which must not be forgotten, which produce no 
changes at all in the bone demonstrable either by 
x-rays or by actual inspection at the time of sur- 
gery orautopsy. Therefore, the positive diagnosis 
ismostimportant. The negative diagnosis is only 
that, and cannot be used in deducing positive 
points. 

During this discussion, it must have been obvi- 
ous to all of you that the points made by these 
authors are just as important to the neurologist 
as they are to the radiologist. The contribution 
of roentgenology to the diagnosis of all types of 
disease of the nervous system has made it an in- 
tegral part of most examinations of this system. 
This should in no wise be construed to depreciate 
the inestimable value of the clinical neurological 
examination. The information attained through 
our various senses will always form the ultimate 
basis of study of the patient. However, the roent- 
gen ray gives us glimpses of anatomical changes 
beneath the skin and, in the study of tissue of the 
nervous system, we can ill afford to ignore any 
source of information which is valid and which of- 
fers probable benefits in excess of the possible 
danger to the patient. This applies particularly 
in the diagnostic evaluation of patients with in- 
tracranial neoplasm. 

The papers of this session represent significant 
advances in the problem of recognizing the pres- 
ence of brain tumor. However, it is sobering to 
realize that a considerable part of each of the four 
discussions pertains to the manifestation of late 
stages of neoplastic disease. The brain already 
will have suffered irreparable damage. The super- 
imposition of further neurological complications 
will already have been commenced in many in- 
stances. We must diagnose brain tumors earlier. 
I believe that through our concerted efforts we 
will accomplish this end. 


Kenneth S. Davis, M.D. (Los Angeles): The 
series of papers which we have just heard provides 
4 stimulating example of the interest which the 
groups from the Mayo Clinic and Philadelphia 
have had in the roentgen manifestations of dis- 


eases of the skull and intracranial contents. We 
who are practising general radiology have become 
accustomed to relying upon papers such as these 
for guidance and instruction. 

It is proper to re-emphasize, at this time, the 
fact that in order to accomplish correct roentgen 
interpretation we must have the most perfect 
roentgen technic that our diligence and equipment 
will permit; otherwise many of the roentgen con- 
ditions described today will be overlooked. 
Roentgenograms of the skull of good technical 
quality are not always easy to obtain, and we must 
not be satisfied until we have perfected ourselves 
in such technics as have been described by the 
essayists. 

The importance of the changes in and around 
the sella turcica have been well emphasized to- 
day by the frequent allusions made tothem. The 
nature of the changes, both direct and indirect, 
have been well described. There would appear, 
however, to be some uncertainty, at least to me, 
in the correlation of the actual sellar changes with 
the terminology used to describe them. I wonder 
if Dr. Camp would try to clarify for us the use of 
the terms atrophy, demineralization, erosion, and 
destruction. Certainly destructive changes are 
often present. On the other hand, Dr. Camp has 
shown us that changes which are called destruc- 
tive are in reality not so, since recalcification can 
occur, 

Dr. Pendergrass has pointed out the difficulty 
in the early recognition of meningiomas, particu- 
larly those around the sphenoidal ridge. This is 
important in view of the fact that, while meningi- 
omas can be cured if completely removed, they 
are so frequently discovered in such an advanced 
state that complete removal is difficult, if not im- 
possible. It behooves us, therefore, to bend every 
effort to recognize these lesions as promptly as we 
can. 

In so far as the differentiation of changes sug- 
gestive of meningiomas is concerned, the helpful- 
ness of arteriography should not be forgotten 
since, as Lorenz and others have pointed out, the 
angio-arteriographic findings may be of great 
value. 

Probably most of us have had the impression 
that the roentgen examination in patients with 
tumors of the Sth nerve has been disappointing. 
Dr. Hodes’ indication, therefore, that abnormal 
findings are present in around SO per cent of pa- 
tients is a definite stimulus for us to perfect our 
technic and diagnostic acumen so that we, too, 
can recognize early changes produced by these 
and other tumors in this region, 

Fray has devised a proportional method of lo- 
calizing the pineal gland which incorporates the 
use of an elastic cord upon which are placed mark- 
ers which define the normal zones of the visible 
gland in both the long and vertical diameters of 
the skull, which is of valuable aid to the general 


November 194; 


radiologist. I would appreciate it if Dr. Young 
would elaborate on this method in his closing dis- 
cussion. 


Curtis H. Burge, M.D. (Houston, Texas): I 
would like to make a few points in relation to 
Dr. Young's paper. First of all, since the pineal 
is more or less in the center of the head, we are 
able to recognize lateral displacements in films 
which are rotated. Of course we want perfectly 
straight projections, but we don’t always get 
them, especially in patients who are disoriented 
and uncooperative. Considerable rotation of the 
head can be present and not produce a false ap- 
pearance of displacement of the pineal to one side. 
When there is a borderline case, it is always nec- 
essary to verify the impression of lateral displace- 
ment on more than one projection. Therefore, we 
like to see it on the occipital projection as well as 
on the postero-anterior. 

I believe that Dr. Young talked about displace- 
ment of the pineal in connection with space-oc- 
cupying lesions. It should also be remembered 
that atrophic lesions of the brain which are quite 
severe can cause the pineal to shift toward the side 
of the lesion, so that it is not always indicative of 
a space-occupying disease. 

Routine measurements of the distance between 
the pineal and the side walls of the skull should 
always be made. In every film that we interpret 
where we can see the calcified pineal, we should 
actually measure those distances with a ruler; if 
we depend simply upon estimation of the mid- 
line position of the pineal, we may make some 
pretty serious mistakes. We should always re- 
member that there is a certain amount of normal 
variation between the measurements on the two 
sides, but I believe that Dr. Young’s figure, over 
2.5 mm. displacement to one side, is practically 
always indicative of abnormality. 

Displacement of the falx is, I think, absolutely 
unreliable and should not be depended upon, be- 
cause, as has been pointed out in this discussion, 
the falx is a rigid structure which is not easily 
displaced. In ventriculograms of large lesions in 
the cerebral hemispheres, the falx will remain more 
or Jess in the midline and the lateral ventricle on 
the side of the lesion will be displaced under it. 
That was illustrated on Dr. Pendergrass’ ventric- 
ulogram of a sphenoid ridge meningioma with 
calcification of the falx. 


Merrill C. Sosman, M.D. (Boston, Mass.): I 
would like to put in just a sentence on two or 
three matters. I certainly would agree that dis- 
placement of the falx is very, very rare indeed, if 
it occurs at all. Personally, I have not seen dis 
placement of the falx by space-occupying tumors. 
The brain slides under the falx, but the falx re- 
mains rigid. 
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Secondly, the meningiomas are the most oy. 
standing example of tumor arising following an 
incident trauma. A large number of Dr. Cys. 
ing’s patients had very definite scars in the seajp 
directly over the location of the tumor, and those 
scars were often not recognized, not known, ané 
not identified until the scalp had been shaved pre. 
liminary to operation. 

The third thing is that I recommend that all ¢ 
you, if you have not already done so, purchay 
that monograph on meningiomas by Cushing ang 
Eisenhardt. To me, it is the best existing exap. 
ple of the perfect monograph. Dr. Cushing spen: 
two years of his life writing it after he had retires 
from Harvard. The monograph is complet 
in every detail except one, and that is the descrip 
tion of all of the variations of the radiological pic 
tures that we see. Dr. Cushing may have lef 
that for me. : 

If Dr. Pendergrass is still here, I would like tp 
pick on him a little bit from the point of view o 
the Boston purist. I heard him use the word 
“hypophysis’’ when he meant “sella.” Now, t 
me hypophysis is synonymous with the pituitan 
body. If he had used, “hypophyseal fossa,” | 
think that would have been correct. 

The final point that I would like to make is that 
we do not trust rotated anteroposterior or postero- 
anterior films for displacement of the pineal. The 
skulls of patients, as I can see by looking over the 
audience, vary tremendously. Some are round 
some are oval, some are egg-shaped, and an unu 
sually protruding frontal bone may throw the 
measurements off considerably if there is just a 
small degree of rotation. I insist, before making« 
diagnosis of a lateral displacement of the pineal 
that we have films as nearly perfect as possible 
In many cases, a moderate degree of rotation doe 
not make a difference, but you never know which 
one will be critical. Along that same line, remem 
ber that some skulls are asymmetrical from birth 
possibly from birth injuries or from a slight di 
ference in the development of the two sides during 
the growing period of the individual. 


Dr. Young (closing): I agree with Dr. Sosmas 
that rotation of the head must be avoided. Exact 
positioning and good quality roentgenograms att 
essential in the study of pineal position. 

It is true that the pineal is not in the midline 
when there is asymmetry on the basis of unilaterd 
underdevelopment of the skull. It is found sear 
the lateral wall of the small half of the cranium be 
cause the cerebral hemisphere on this side ® 
smaller than the normally developed hemisphere 
The unusual position of the pineal must not 
erroneously attributed to space-taking disease. 

The falx is rarely a valuable landmark in th 
determination of space-oceupying disease unless 
extensively calcified when displacement is demo 
strable [See Fig. 7, p. 630]. 
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IncE 60 TO 85 PER CENT (1, 2) of spinal 
S cord tumors are benign and potentially 
curable, it is of the utmost importance to 
establish the diagnosis before irreversible 
pressure changes have occurred in the 
cord. Our review of 68 verified cases in- 
dicates, however, that early diagnosis is in- 
frequent. We believe that the reason for 
the common delay in making an early diag- 
nosis of spinal cord tumor is failure on the 
part of many physicians to consider this 
possibility. 

Tumors of the spinal cord are not com- 
mon. At the University of Chicago Clinics, 
only 58 cord tumors were diagnosed in 
234,000 admissions over a ten-year period 
(3). In a similar period at the Cleveland 
Clinic, one verified cord tumor has been 
recorded for approximately every 2,518 pa- 
tients examined. It is believed that early 
diagnosis of spinal cord tumors is possible 
in at least 95 per cent of the cases if careful 
clinical and roentgenologic investigations 
are conducted. In our series, 48 per cent of 
the patients with this diagnosis had spastic 
or flaccid paralysis and sphincter disturb- 
ances when first seen at the Clinic; this 
suggests that the diagnosis could have been 
made much sooner. 


MATERIAL 


This study is concerned only with pri- 
mary tumors arising within the spinal canal 
and beneath the dura. Extradural tumors 
have been eliminated from consideration 
unless exploration established the fact that 
they originated beneath the dura and sub- 
sequently split it to occupy an extradural 
position. 

The histologic classification of the 71 
tumors removed from 68 patients is pre- 
sented in Table I. As is usual the neuro- 
fibromas outnumbered all other cell types. 


' From the Cleveland Clinic and the Frank E. Bunts Educational Lustitute 
nual Meeting of the Radiological Society of North America, San Francisco, Calif., Dec. 5-10, 1948. 
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Meningioma (occurring in 19 patients)....... 22 
Glioblastoma multiforme. .... . 
Glioma (unclassified)........... 
Mixed tumor............. 


| 


TOTAL 


Meningiomas and ependymomas followed 
in order of frequency. 

Foerster and Bailey (4) reported two 
instances of multiple spinal cord tumors in 
a series of 100 cases, and Camp (5) has 
indicated that 4 per cent of spinal cord tu- 
mors are multiple. In our group there was 
a patient who had one subdural menin- 
gioma removed from the region of D-S in 
July 1933, a second meningioma removed 
at D-10 in November 1935, a third removed 
from D-6 in July 1946, and a fourth from 
D-9 in September 1946. 

The series is somewhat unusual in that it 


contained 2 developmental tumors—an 
epidermoid and a mixed tumor. To date 


approximately SO developmental tumors 
have been reported in the literature. 

Of the 71 tumors, 48 were subdural; 
11 were subdural and extradural; 12 were 
intramedullary. Our incidence of intra- 
medullary tumors—16 per cent—is slightly 
higher than the 11.5 per cent reported by 
Rasmussen, Kernohan, and Adson (()), but 
it is within the limits of 10 to 20 per cent 
quoted by others (7). 

The distribution of tumors within the 
spinal canal was not unusual. Sixteen were 
in the cervical spine, 29 in the dorsal, 25 
in the lumbar, and | in the sacral spine. As 
in most reported series of cord tumors, 
meningiomas predominated in the dorsal 
spine. Seventeen of our 22 meningiomas 
were dorsal. 


Presented at the Thirty-fourth An- 
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CLINICAL ASPECTS 


Age: Our patients ranged in age from 9 
to 82 years. The mean average age was 40. 
Sixty-four per cent of the patients were 
evenly distributed in the third, fourth, and 
fifth decades. 

Sex: Forty-one of the “8 patients were 
women. This predominance of women is 
of questionable significance, since in other 
reported series the sex distribution is 
nearly equal. It is significant that 17 of 
the 22 meningiomas were removed from 
women, and also that all of the menin- 
giomas in women were located in the dorsal 
spine. 

Duration of Symptoms: The mean aver- 
age time from onset of symptoms to an es- 
tablished diagnosis of cord tumor was 
twenty-four months. In the more rapidly 
growing glioma group, the diagnosis was 
occasionally established two or three months 
after the onset of symptoms. 

Symptoms: If there is one symptom that 
might be called characteristic of cord tu- 
mors, it is pain. In 50 of our patients the 
first symptom was pain and 5 others com- 
plained of pain later in the course of the 
disease. Twelve of the 50 had neurologic 
disturbances coinciding with the onset of 
pain. The pain was usually described as 
burning or lancinating. It usually began 
in the neck, between the shoulders, or in 
the lower back, but it frequently radiated 
down one or both arms or one or both legs. 
Generally, when the pain was unilateral at 
the start, it became bilateral before long. 
In the case of those tumors situated in the 
cervical cord, there were frequently symp- 
toms and neurologic signs relating to all 
four extremities at the time of operation. 

Occasionally the pain radiated around 
the thorax or abdomen in a girdle-like dis- 
tribution. In most of our patients it was 
exaggerated by coughing or sneezing; as a 
rule, it was decreased on standing or walk- 
ing. Nearly 25 per cent of the patients 
volunteered the information that they had 
been sleeping in a chair for months because 
sleeping in bed intensified the pain. 

Thirty patients had neurologic symp- 


Joun R. HANNAN, C. ROBERT HuGHEs, BERT E. MULVEY 


November 


toms from the onset. The most commogg 
these were paresthesias, usually described, 
numbness and tingling or sensations of hey 
and cold. An additional 25 patients hag 
neurologic changes later in the diseag 
In this group, stiffness or weakness of the 
back or arms or legs, often associated with 
muscle atrophy, was most common. De 
pending on the level of the tumor and jt 
situation in the spinal canal, the deep re. 
flexes of the upper and lower extremities 
were either exaggerated, hypoactive, o 
absent. There were frequent disturbanegs 
of vibratory and position sense, and the 
sensations of pain, heat, and cold wer 
nearly always altered in those patients who 
were paralyzed on admission to the Clinic. 

Intramedullary tumors could not be dif- 
ferentiated from extramedullary ones on 
the basis of symptomatology. Eight of th 
12 patients having intramedullary tumor 
had both pain and neurologic disturbances 
before operation. Three of the 8 had pain 
as the first symptom, and 5 dated their 
neurologic disturbances from the very 
start. There were only 4 patients who had 
no pain during the course of the disease up 
to the date of operation. 

Past History: Many of the patients had 
had repeated courses of physical therapy 
before the correct diagnosis was estab 
lished. Listed among the previous treat- 
ments were several lumbosacral fusions, 
an abdominal exploration for persistent un- 
explained pain, a nephropexy, a rib and 
intercostal nerve resection, and an applica- 
tion of a body cast for arthritis. This sup 
ports the contention of Adson (8) that li 
per cent of patients eventually diagnosed 
as having cord tumor have had operations 
for some thoracic or abdominal lesion 
without relief of pain. 


LABORATORY DATA 


The importance of a spinal fluid exam 
ination in the diagnosis of cord tumor 
cannot be overemphasized. Lumbar putt 
ture should be done at the interspace be 
tween the fifth lumbar vertebra and the 
sacrum, since most tumors will lie cephalad 
to that point. By means of jugular com 
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SPINAL TUMORS 


Fig. 1. Neurofibroma. Beginning erosion, medial aspect of both pedicles, L-3. 


Fig. 2. Mixed tumor. a. 


Erosion, medial aspect of both pedicles, L-3. b. Early erosion, medial aspect of 


left pedicle, L-2. 


pression and manometric studies of spinal 
fluid pressure, it is nearly always possible to 
establish the presence of partial or complete 
subarachnoid block. The presence or ab- 
sence of arterial pulsations and respiratory 
movements in the spinal fluid are likewise 
important observations during spinal fluid 
examination. About 25 per cent of our 
patients had combined lumbar and cister- 
nal punctures for a more complete study of 
spinal fluid dynamics. 

Spinal fluid protein studies are extremely 
important. Total protein values above 40 
mg. per cent are indicative of a partial or 
complete subarachnoid block in the absence 
of degenerative or inflammatory disease of 
the cord or brain. Forty-eight of our 59 
patients on whom this test was performed 
had definite elevation of spinal fluid pro- 
tein. In 34 instances the protein was over 
100 mg. per cent and 12 values were over 
1,000 mg. per cent. Elevated spinal fluid 
protein is not pathognomonic of spinal cord 


tumor, but in the presence of sensory 
changes and partial or complete spinal sub- 
arachnoid block the evidence is over- 
whelmingly in favor of this diagnosis. 


ROENTGENOLOGIC CONSIDERATIONS 


Plain Films: Camp (9) estimated that 
21.6 per cent of intradural extramedullary 
spinal cord tumors caused erosion or in- 
filtration of the spinal canal. In our series, 
roentgenograms were available for study on 
all patients. We were able to detect diag- 
nostic evidence on the plain films in only 11 
of the 68. This represented 16 per cent of 
the series. All of the bone changes, how- 
ever, were in the intradural extramedullary 
group, so that 19.6 per cent of that group 
had positive roentgen evidence on plain 
films. The only diagnostic changes ob- 
served by us were erosions or infiltration of 
the bony canal. 

Although Gray (10) has reported that 
somewhat less than 10 per cent of spinal 
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Fig. 3. Epidermoid. A. Anteroposterior projection. a. Extensive erosion of pedicles 
and laminae, L-3. b. Beginning erosion of pedicles, L-2 and L-4. B. Lateral film. Erosions 
of posterior surface, L-2 and L-3. 

Fig. 4. Neurofibroma. A. Erosion of vertebral bodies and lateral masses of C-3 and C-4. 
B. Defect demonstrated on lateral film. 
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Fig. 5. Invasive meningioma. 


Fig. 6. Neurofibroma. 


cord tumors show calcification, we were 
unable to detect any calcification in our 
tumors roentgenologically, even though 
several showed gross calcification at ex- 
ploration. Calcification is apparently un- 
common except in meningiomas, occasional 
hemangioblastomas, and vascular oligoden- 
drogliomas. 

We agree with Camp () that actual 
measurement of the interpedicular spaces, 
according to the technic of Elsberg and 
Dyke (11), is not as important as careful 
inspection of the pedicles and bony canal. 
In all of our cases showing bone erosion, 
the defects were evident to the roentgenol- 
ogist without recourse to charts of the 
interpedicular distances. Subsequently 
films on all 68 patients were reviewed, and 
interpedicular spaces were measured and 
charted. We were unable to detect any 
additional cases of bone erosion. 

The earliest bone change was erosion of 
the medial aspect of the pedicles (Fig. 1). 
A number showed rather symmetrical ero- 


Infiltrative destruction of vertebrae, laminae, and pedicles, L-4 and L-5. 
Extensive erosion of vertebrae, pedicles, and laminae, L-1, L-2, and L-3. 


sion of the medial aspects of both pedicles 


in several vertebrae (Fig. 2). As the tu- 
mors enlarge, they eventually produce 
pressure erosion of the spinal canal, with 
atrophy of the pedicles, laminae, and pos- 
terior surfaces of the vertebrae (Fig. 3). In 
the cervical spine, punched-out defects 
(Fig. 4) in the lateral masses and enlarge- 
ment of the intervertebral foramina are not 
uncommon. 

Subdural and intramedullary tumors do 
not, as a rule, invade bone; however, we 
have seen an invasive meningioma that 
extensively infiltrated several vertebral 
bodies (Fig. 5) and their laminae, pedicles, 
and spinous processes. 

Dyke (12) has pointed out that multiple 
vertebral erosions are unusual except in 
ependymomas, congenital cysts, and giant 
tumors of the cauda equina. One of our 
neurofibromas (Fig. 6) caused rather exten- 
sive changes in the first three lumbar ver- 
tebrae. Furthermore, both of our develop- 
mental tumors eroded several vertebrae. 
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Fig. 7. A. Intramedullary astrocytoma, C-1 and C-2. Cisternal myelogram revealing increased diameter 
of the cord due to tumor. B. Intramedullary ependymoma. Cisternal myelogram. Partial obstruction with 
central defect, increased width of cord and lateral extension of oil along tumor. 


Extraspinal extensions of cord tumors the plain roentgenogram or the physical 
occasionally are demonstrated roentgeno- examination is unequivocal. Delay in the 
logically. The extradural extension of the diagnosis of spinal cord tumors is in part 
dumbbell-type neurofibroma is the best attributable to the reluctance of many 
example. We have found these soft-tissue physicians to order myelograms on their 
extensions difficult to identify in the cervi- patients. 
cal spine but rather easy to detect along the Our best myelograms have been ob- 
dorsal spine. In the lumbar area they can tained with thorotrast. This medium was 
be seen occasionally indenting the psoas used for all lumbar myelograms done at the 


muscle shadow. Cleveland Clinic for a period of three of 
four years, until several severe meningeal 
MYRLOGRAPEY reactions were observed for the first time 


Camp (5) and others have pointed out in 1943. Since then, pantopaque has been 
that opaque media should not be used in used routinely. We have had practically 
the spinal canal until all other methods of no experience with air myelography. 
diagnosis of spinal cord tumors have been We believe that lumbar myelography is 
attempted. Horrax (13) contends that a_ the procedure of choice when there is 20 
myelogram should be done only when the evidence of subarachnoid block. We prefer 
level of a lesion cannot be determined from to use 5 c.c. of opaque medium. Ow 
neurologic studies. Gardner (14) believes technic combines roentgenoscopy, sp 
that any patient suspected of having acord roentgenograms, and survey films as neces 
tumor is entitled to a myelogram to estab- sary to demonstrate each lesion to best a4- 
lish or exclude the diagnosis, unless either vantage. 


| Fig. 
der 
dyt 
the 
sin 
pri 
ide 
the 
ter 
Th 
rea 
stu 
sha 
gic 
In 1 
ide 
por 
of | 
to] 
of 
sel 


vember 1945 


SPINAL Corp TuMORS 


Fig. 8. Extradural Hodgkin’s paragranuloma. 


Cisternal myelogram. 


Partial obstruction of lower border, 


D-5, with central defect and lateral extension of oil. 
Fig. 9. Intradural and extradural neurofibroma. Lumbar myelogram. Lateral defect, S-1. 


When a subarachnoid block has been 
demonstrated by a study of spinal fluid 
dynamics, our neurosurgeons inject oil into 
the cisterna magna. They reason that, 
since a block has been demonstrated, the 
prime purpose of the myelogram is to 
identify the upper level of the lesion. From 
the standpoint of excision they are in- 
terested in the upper limit of the tumor. 
The lower limit is often determined with 
reasonable accuracy by the neurologic 
studies, whereas the upper margin is seldom 
sharply defined. Furthermore, since sur- 
gical exploration is almost always indicated 
in the presence of subarachnoid block, the 
identity of the lesion is of secondary im- 
portance. This explains the large number 
of cisternal myelograms, 29, as compared 
to lumbar myelograms, 11, in our series. 

We have used as little as one or two drops 
of oil in cisternal myelography and have 
seldom used more than 3 ¢.c. Despite this 
small amount, our tumor localization has 


been correct in 27 of 29 cisternal myelo- 


grams. One failure occurred on the fifth 
myelogram in a patient who had multiple 
meningiomas. In this case, three previous 
dorsal laminectomies, old oil in the sub- 
arachnoid space, and arachnoidal adhesions 
combined to make the task more difficult. 
There were no errors of localization in the 
lumbar myelograms. Our accuracy, {4.6 
per cent, compares favorably with that of 
Camp (5), 96.8 per cent. 

The character of the defects produced by 
intramedullary tumors have been described 
by others (5, 15, 16). They have pointed 
out that partial block, widening of the 
cord, and lateral displacement of the oil are 
rather characteristic of intramedullary tu- 
mors (Fig. 7). We have occasionally seen a 
somewhat similar appearance with ex- 
tradural lesions (Fig. 8). 

Lateral defects (Fig. 9) in the opaque oil 
are more often seen in those tumors which 
have arisen beneath the dura and have 
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grown through the dura and into an inter- 
vertebrel foramen. 

When a subdural tumor produces a com- 
plete block, there is a central concave de- 
fect (Fig. 10) in the opaque oil column. 
This was characteristic of a good number 
of our subdural tumors. 


PROGNOSIS 


The elapsed time following operation has 
been too short in many of our patients to 
permit definite conclusions about progno- 
sis. As would be expected, however, pa- 
tients with the more malignant types of in- 
tramedullary gliomas have done poorly. 
Two died in two to four months after opera- 
tion. One patient having an hemangio- 
blastoma died twenty-seven months after 
operation. On the other hand, patients 
with intramedullary ependymomas have 
fared better. One is alive without recur- 
rence after five years. Most of the patients 
with neurofibromas and meningiomas have 
survived, but the degr:e of recovery has 
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Fig. 10. Neurofibroma. Thorotrast myelogram. ~A. Anteroposterior view. B. Lateral view. Complete 
obstruction at lower border, L-4, with central concave defect. 


been directly related to the extent of cord 
damage and the duration of symptoms be- 
fore removal of the tumor. Hyndman and 
Russell (17) have emphasized that it is not 
always possible to predict the degree of re- 
covery prior to surgery, but the results are 
often surprisingly good. 


SUMMARY 


1. Delay in the diagnosis of cord tumors 
is due primarily to a low index of suspicion 

2. Myelography is ‘indicated in any 
cord tumor suspect on whom the diagnosis 
and localization cannot be established by 
other means. 

3. In our series, myelography localized 
the tumor accurately in 94.6 per cent of the 
cases in which it was attempted. 

4. Degree of recovery in spinal cord 
meningiomas and neurofibromas is directly 
related to the degree of irreversible cor 
damage. 


10515 Carnegie Ave. 
Cleveland 6, Ohio. 
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SUMARIO 
Tumores de la Médula Espinal 


Este repaso versa sobre una serie de 71 
tumores de la médula espinal extirpados a 
68 enfermos, comprendiendo: 30 neurofi- 
bromas, 22 meningiomas, 10 ependimomas, 
3 astrocitomas, 2 casos de glioblastoma 
multiforme y 1, cada uno, de tumor mixto, 


epidermoide y hemangioblastoma. En los 
tumores de la médula espinal el sintoma 
sobresaliente es el dolor, habiendo sido 
también el inicial en 50 enfermos de esta 
serie y aparecido mas tarde en otros 5. 
En 55 pacientes hubo al principio o mas 
tarde sintomas neurolégicos. Muchos de 
los enfermos habian sido tratados sin re- 
sultado con la fisioterapia u otras medidas 
antes de establecerse el diagnéstico. 
Roentgenolégicamente, la patologia ésea 
mas temprana consisti6é en erosién de la 
cara medial de los pediculos. Al agran- 
darse los tumores, produjeron con el tiem- 
po erosién hipertensiva del conducto ra- 
quideo, con atrofia de los pediculos, 14- 
minas y caras posteriores de las vértebras. 
En la porcién cervical del raquis, no son 
raras las deformaciones excavadas de las 


masas laterales y la hipertrofia de los agu- 
jeros intervertebrales. 

A los AA. la mielografia lumbar les ha 
resultado ser el procedimiento de eleccién 
para el descubrimiento de estos tumores 
cuando no hay signos de bloqueo subarac- 
noideo. Si el estudio de la dinamica del 
liquido raquideo indica bloqueo subarac- 
noideo, esta indicada la mielografia cister- 
nal. Aunque los mejores mielogramas son 
los obtenidos con torotrasto, se ha abando- 
nado el empleo de este medio debido a la 
aparicion de algunas graves reacciones 
meningeas. El pantopaco es empleado 
ahora sistematicamente. En 94.6 por cien- 
to de los casos de esta serie en que se 
probé la mielografia, localizé el tumor con 
exactitud. Esta indicado este procedimi- 
ento en todo enfermo en que se sospecha 
tumor medular y no pueden establecerse por 
otros medios el diagnéstico y la localizacién. 

En los meningiomas de la médula espinal 
el grado de reposicién guarda relacién di- 
recta con el grado de las lesiones medulares 
irreversibles. 
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mee AND MUCOSAL deformity in the 
prepyloric segment of the stomach are 
among the most common abnormal mani- 
festations observed by radiologists in 
examination of the upper gastro-intestinal 
tract. Antral gastritis has been described 
in detail by Golden (4), and the radio- 
graphic findings have been elaborated by 
Arendt (9). Forssell (1) performed ex- 
haustive studies of the radiographic ap- 
pearance of the mucous membrane of the 
gastro-intestinal tract. Wolf and Wolff 
(5) reported observations on healthy gas- 
tric mucosa, made in a patient with a 
large gastrostomy. It will be our pur- 
pose here to correlate the findings of these 
investigators with those in our own series 
of 1,519 upper gastro-intestinal studies 
performed on 1,289 patients, with special 
reference to an abnormal state of the dis- 
tal segment of the stomach which we call 
“‘prepyloric local gastritis.” 


TABLE I: INCIDENCE OF PREPYLORIC LOCAL GASTRITIS 
IN 1,289 PATIENTS 


Prepyloric local gastritis, 
uncomplicated (i.e., without 
demonstrable ulcer) 

Prepyloric local gastritis, 
associated with other gastro- 
duodenal abnormalities 

No evidence of prepyloric local 


109 cases ( 8.5%) 


176 cases (13.7%) 


gastritis 1,004 cases (77.8% 
TOTAL 1,289 cases ( 100%) 


This redundant term was selected to 
emphasize the primarily local nature of the 
disturbance, as contrasted with the more 
generalized types of gastritis which have 
been described frequently by gastrosco- 
pists. Our attention was directed to this 
condition by a case exhibiting a fixed 
prepyloric deformity thought to be of neo- 
plastic origin, in which no organic disease 
was found at laparotomy. Less marked 
degrees of antral irregularity were seen in 
many patients exhibiting no demonstrable 


1 Accepted for publication in November 1948. 
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organic lesion. Through clinical study of 
these cases, a characteristic syndrome 
emerged. Pathologic material for his. 
tologic examination has been scanty be. 
cause of the rarity of surgical intervention 
in these cases, but sufficient material has 
been obtained in 9 cases to indicate that 
abnormal changes occur in the gastric 
mucosa in this disease. 


INCIDENCE 


The incidence of prepyloric local gas. 
tritis in our series is shown in Table I. 4 
more detailed analysis of the relative fre. 
quency of this condition, occurring alone 
and in combination with other abnormal 
ties of the upper gastro-intestinal tract, is 
given in Table II. In this latter table the 
sex incidence is also shown. 

It is apparent that prepyloric local 
gastritis is slightly less frequent in occur- 
rence than duodenal ulcer, but is more 
than twice as frequent as gastric ulcer, 
There seems to be no significant difference 
in incidence between the sexes. Cases 
have been observed as early as seven years 
of age and as late as seventy-eight years. 
The peak incidence is in the third decade. 


ETIOLOGY 


It is our opinion that prepyloric local 
gastritis is primarily a psychosomatic dis- 
order in which the parasympathetic 
(craniosacral autonomic) nervous system is 
subjected to excessive stimulation of cer- 
tral origin. The vagus nerves mediate 
both motor activity and secretion in the 
stomach. The beneficial effect of vagot- 
omy in some cases of intractable peptic 
ulcer appears to be established. The 
administration of atropine, which blocks 
the nerve endings of the parasympathetic 
(craniosacral autonomic) system, dimin- 
ishes or relieves the symptoms of these 
patients. Smoking, on the other hand, 
aggravates the complaints and appears to 
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TABLE IT: 


PREPYLORIC LocAL GASTRITIS 


Sex INCIDENCE OF PREPYLORIC GASTRITIS 


Males Females All Cases 


Gastric ulcer (all cases) 


Normal patients (including non-inflammatory abnormalities) 


- 
Entire series 714 (100%) 575 (100%) 1,289 (100%) 
Prepyloric local gastritis eae 
Alone (7 54 (9.4%) 109 (8.5%) 
With gastric ulcer 25 (3.5%) 17 (3.0%) 42 (33%) 
With duodenal and gastric ulcer 21 (2.9%) 6 (1.0%) 27 (2.16) 
With duodenal deformity (due to healed duodenal ulcer) 5 (0.7%) 13 (2.3%) 18 (1.4%) 
With duodenitis 7 (1.0% 4 (0.7%) 11 (0.9%) 
Total cases of prepyloric local gastritis 167 (23.4%) 118 (20.5%) 285 (22.1%) 
slicer (ail cases) 216 (30.3%) 102 (17.5%) 318 (24.7%) 
Duod 5 


128 (9.9%) 
669 (51.9%) 


72 (10.1%) 56 (9.7%) 


316 (44.3%) 353 (61.5%) 


delay recovery: nicotine paralyzes the 
sympathetic ganglia in Auerbach’s plexus, 
and may have an effect similar to that of 
stimulation of the antagonists, on the para- 
sympathetic (craniosacral autonomic) nerv- 
ous system. 

Patients exhibiting the characteristic 
clinical syndrome and radiographic find- 
ings of prepyloric local gastritis are 
quite commonly of the “‘nervous”’ type. 
Histories often reveal recent traumatic 
episodes or situations involving abnormal 
stress upon the emotions or capabilities. 
We have been able to follow a number of 
cases for periods up to two years, with 
serial radiographic studies at intervals of 
three months or less. In these patients, 
periods of emotional stress were usually 
characterized by exacerbations, both symp- 
tomatically and objectively, while in periods 
of tranquillity remissions occurred. In 
this connection, the following quotations 
are of interest (Portis) : 


“A normal digestive tract cannot have continuous 
emotional stimuli reach it day after day, week after 
week, month after month, and even year after year, 
and still remain normal without showing evidence of 
physiologic and structural change. We, however, 
have failed to recognize these changes. Increasing 
clinical experience, with laboratory and roentgeno- 
logic evidence, must show some deviation from nor- 
mal if the patient has symptoms.” 

“Any gastroenterologist with a broad clinical 
experience will honestly admit that a majority of 
his patients have a symptom complex for which no 
organic basis can be found.” 


We believe that many of these patients 
have prepyloric local gastritis. 
The observations of Wolf and Wolff (5) 


on the exposed intact gastric mucosa in the 
gastrostomy of a patient with esophageal 
obstruction, contribute to an understand- 
ing of the mechanism present. The fol- 
lowing sentences are especially pertinent: 


“The hypersecreting stomach is always hyperemic, 
turgid, engorged.” 

“This is true, regardless of whether the accelerated 
secretion occurred in response to the stimulus of 
food, alcohol, or histamine, or to certain emotionally 
changed situations.”’ 

“When the hyperfunctioning, engorged state was 
prolonged in our subject, he frequently complained 
of abdominal discomfort and pain.” 


SYMFTOMATOLOGY 


The most characteristic complaint in 
this group of patients is distress, which 
may be of a burning, aching, or griping 
character, generally occurring from fifteen 
to thirty minutes after the ingestion of 
food. The discomfort is localized to the 
epigastrium or lower sternum; it is fre- 
quently relieved by alkalies or demulcent 
agents. Spices, alcohol, and coffee aggra- 
vate the condition, while a bland diet re- 
lieves the symptoms, entirely or in part. 
Some of the cases exhibit the typical ulcer 
sequence of distress-food-relief, or there 
may be discomfort both after eating and 
when the stomach is empty. Gastro- 
intestinal hemorrhage has occurred in 
uncomplicated cases of prepyloric local 
gastritis. In 13 patients, 1 per cent of our 
entire series of cases, there was gastro- 
intestinal bleeding for which no other 
organic cause could be found. This repre- 
sents 12 per cent of our cases of uncom- 
plicated prepyloric local gastritis. 
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Plate I: Prepyloric local gastritis: Preoperative roentgenogram (1) and low-power photomicrographs of the 
gastric wall (2 and 3). 
3. 


2. Distalsegment of the stomach. Note the increased thickness of the gastric mucosa. Higher magnification 
revealed lymphocytic infiltration of the mucosal layer only. Note also the edema of the submucosal layer. 


Pars media, same magnification as 2. Note the normal mucosal layer and the compact submucosa. 
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Plate II: Normal mucosal folds in the prepyloric segment of the stomach. 


PATHOLOGY 


The available material indicates that 
there is a pronounced infiltration of the 
mucous membrane with lymphocytes. 
This process, in our series, is limited to 
the mucosa, and there is no invasion of 
the submucosa or muscularis. Edema of 
the submucosal connective tissue is, how- 
ever, a frequent finding. The mucosa is 
increased in thickness: there is diapedesis 
or capillary hemorrhage in the mucous 
membrane. Ulceration is commonly ab- 


sent, but there may be superficial erosion 
of the gastric mucosa. The photomicro- 
graphs in Plate I illustrate the findings in 
the prepyloric area, with normal gastric 
tissue from the pars media for comparison. 
The preoperative roentgenogram of the 
patient’s stomach is included. 


ROENTGEN DIAGNOSIS 
The belief seems widely established that 
the roentgenologic diagnosis of gastritis is 
not reliable. Gastroscopists generally scoff 
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Plate III: Distal segment of the stomach in prepyloric local gastritis. 


at the possibility of accurate x-ray demon- 
stration of this condition. A recent article 
by Walk (11) supports this opinion. It is 
our contention that a properly conducted 
x-ray examination can give detailed infor- 
mation concerning the condition of the 
gastric mucosa. Our technic is as follows: 

An aqueous suspension of 100 gm. of 
barium sulfate in a total volume of 240 
c.c.isused. After preliminary fluoroscopic 
survey of the thorax and abdomen, the 
patient is instructed to take a single 
swallow of the barium suspension, “‘about a 
tablespoonful.’’ The entry of the opaque 


material into the stomach and its subse- 
quent descent are studied with particular 
care to ascertain the presence or absence of 
non-opaque gastric fluid. Manual pres 
sure is exerted over the most dependent 
portion of the stomach, and the barium 
suspension is gently spread throughout 
the accessible portions of the stomach, 4 
trace being forced through the pylorus i 
possible. 

The mucosal folds within the stomach 
and duodenum are studied in detail, with 
spot-films as required to record and amplify 
the fluoroscopic observations. ‘These ate 
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PREPYLORIC LocaL GASTRITIS 


Plate IV: Prepyloric local gastritis, before and after treatment. 


Roentgenograms on the left are those of the 


initial examination in each case, while those on the right show the appearance after remission of symptoms. The 


interval is six weeks in each case. 


generally made with the aid of an alu- 


minum pressure cone. Only after this pro- 
cedure has been carried to completion is the 
stomach filled with the remainder of the 
240 c.c. meal. 

Observation is then carried out with the 
patient erect, in frontal and oblique projec- 
tions. Further fluoroscopic examination 
is done in the prone, prone right anterior 
oblique, and right lateral decubitus posi- 
tions. Routine radiography is conducted 
i the prone and prone oblique positions, 
with such additional views as seem in- 


dicated in the individual case. Four-hour 
observation is also routine. 

Our criteria of prepyloric local gastritis 
are (a) the presence of an initial gastric 
fluid residue (“hypersecretion”); (6) vis- 
ible prepyloric mucosal deformity, as 
hereinafter described and illustrated; (c) 
localized prepyloric tenderness on deep 
pressure; (d) spasm along the distal por- 
tion of the lesser curvature, with or with- 
out pylorospasm; (¢) interference with 
normal peristalsis and ‘antral systole.” 
The presence of any four of these criteria is 
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Plate V. Serial examinations (Case A. K.). 
1. Initial examination, Dec. 16,1947. Patient refused treatment after this date because of temporary remission 


of symptoms. 


2. Feb. 17, 1948. Severe prepyloric local gastritis, duodenal ulcer. 

3. April 6, 1948. Both the prepyloric local gastritis and the duodenal ulcer are healing. 

4. July 19, 1948. The patient is asymptomatic and there is no radiologic evidence of disease. The fluoroscopic 
examination of this date and other roentgenograms demonstrated an apparently normal stomach and duodenum 


sufficient for diagnosis if mucosal deform- 
ity and local tenderness are among those 
found. 

The characteristics of the deformed prepy- 
loric mucosal folds can be manifold. There 
is almost invariably a thickening of the 
individual folds, with varying degrees of 
distortion of the pattern which they form. 
The changes are generally most marked 
along the lesser curvature, in its distal 
portion. The swollen folds may project 
through the pylorus to form filling defects 
in the base of the duodenal bulb. In 
several of our cases the changes, though 
localized, have been of such an extreme 
degree as to excite the suspicion of neo- 
plasia; the stiffening of the gastric wall is, 
however, somewhat less than is usually 
seen in carcinoma, and the subsequent 
dramatic disappearance of the lesions 
under therapy has justified our diagnosis. 


The series of roentgenograms in Plate 
IV demonstrates the healing of this dis 
ease under conservative medical manage- 
ment. 


DISCUSSION 


The course of several of these interesting 
cases has led us to speculate that prepylone 
local gastritis may in numerous instances 
the precursor of gastric or duodenal peptic 
ulcer. It has seemed remarkable that the 
roentgen findings of prepyloric local gastt 
tis persist after the relief of symptoms, and 
after the apparent healing of gastric and 
duodenal ulcer craters. In such cases the 
recurrence rate has been high when the 
patient discontinued therapy before all 
radiologic signs of disease had disappeared. 
Plate V demonstrates a case in which 4 
duodenal ulcer developed after prepylonc 
local gastritis was identified. Plate VI 
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shows a recurrence in a patient who failed 
to follow advice. 


TREATMENT 


Our fundamental rule in these cases is to 
give the gastric mucosa as much rest as 
possible. To this end, a bland diet is insti- 
tuted, with “Amphojel” (cluminum hy- 
droxide gel, U.S.P.), as in a peptic ulcer 
regime. The patient is urged to discon- 
tinue the use of alcohol, tobacco, and 
coffee. Atropine or belladonna is used in 
moderate dosage, with phenobarbital where 
its use seems desirable. “‘Pyribenzamine”’ 
(tripelennamine hydrochloride), 50 mg. 
q.id., is given for the first two weeks, after 
which the dosage is continued or reduced 
according to the indications in the indi- 
vidual case. This drug seems nearly 
specific for the disease and has alleviated 
symptoms even in cases in which co-opera- 
tion has been poor. 

The underlying psychodynamic factor is 
approached by discussion with the patient 
of the mechanism of the disease and the 
malevolent effects of tension and worry. 
When the patient can be induced to dis- 
cuss his personal problems freely with his 
physician, an early and complete remis- 
sion of symptoms can be expected. 

We endeavor to emphasize to the patient 
the fact that he has a ‘‘six months dis- 
ease” at the very least. We have found 
roentgen evidence of complete remission in 
most instances at from three to four 
months after the institution of therapy, but 
we believe that an additional period of 
dietary and pharmacologic supervision may 
diminish the recurrence rate. 


SUMMARY AND CONCLUSION 


Prepyloric local gastritis is a disorder 
manifested by postprandial epigastric dis- 
tress and radiologic abnormalities of the 
distal segment of the stomach. The anam- 
nestic and radiographic characteristics of 
the disease are discussed. We believe this 
condition to be a precursor of gastric and 
duodenal peptic ulcer in many instances. 
Its treatment is simple and effective. 
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Plate VI: Serial examinations (Case R. S.). 

1. Initial examination, Jan. 14, 1947. 

2. Feb. 11, 1947. The patient has been free from 
distress for three weeks. The fluoroscopic examination 
and the other roentgenograms made on this date show 
no gastric or duodenal abnormalities. 

March 24, 1947. The patient discontinued 
treatment, against advice, after the previous examina- 
tion. He now exhibits a recurrence of prepyloric local 
gastritis. 


The recognition and care of this condi- 
tion will diminish greatly the number of 
undiagnosed dyspepsias in general medical 
practice. 


140 East Lefelle Street 
Salem, Ore. 
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SUMARIO 
Gastritis Local Prepildrica 


La gastritis local prepilérica es un tras- 
torno que se traduce por malestar epi- 
gastrico postprandial y anomalias radio- 
lézgicas del segmento distal del est6mago, 
comprendiendo estas tiltimas: presencia 
inicial de un residuo de jugo gAstrico; de- 
formidad visible de la mucosa prepildérica 
(espesamiento de los pliegues de la mucosa 
con mayor 0 menor alteraci6én del patrén 
que forman); espasmo a lo largo de la por- 
cién distal de la curvatura menor, con o sin 
pilorcespasmo ; obstaculizacién del peristal- 
tismo normal y sistole antral. Para el 
diagndéstico es indispensable la presencia de 
hiperestesia local y de deformidades de la 
mucosa. 


Este estado parece ser en muchos casos 
precursor de fiilcera gastrica o duodengl, 
El tratamiento es sencillo y eficaz, con- 
sistiendo en la medicacién apropiada, la re- 
gulacién dietética y la atenci6n a los subya- 
centes factores psicodinamicos. Con 
reconocimiento y cuidado del estado dis. 
minuira considerablemente el ntimero de 
dispepsias no diagnosticadas en la préctica 
médica general. 

Las observaciones aqui anotadas * 
hicieron en una serie de 1,519 examenes de 
la porcién superior del aparato gastrointes- 
tinal en 1,289 enfermos, incluso 285 casos 
de gastritis local prepildrica. 
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LTHOUGH EARLIER work in this direction 
A had been accomplished, it remained 
for Robband Steinberg in 1938 (1) to present 
to American radiologists a safe and practi- 
cable method of visualizing the various 
chambers of the heart in man. Thanks 
to them, angiocardiography was available 
for clinical use when new developments in 
cardiac surgery (2) emphasized the need 
for more accurate analysis of cardiovascular 
anomalies in prospective patients. The 
basic method described by these investiga- 
tors has been widely used during the past 
decade. In many instances valuable ana- 
tomic information otherwise unobtainable 
has been provided in spectacular fashion. 
Sometimes, particularly in cases of congeni- 
tal cardiac lesions, angiocardiographic ex- 
amination has yielded disappointingly un- 
satisfactory results. Failure to identify 
adequately the nature of developmental 
anomalies involving the heart and great 
vessels is often traceable to shortcomings 
in existing apparatus employed for angio- 
cardiographic examination. 

The rapid advances in the field of cardiac 
and vascular surgery which the past few 
years have witnessed call for the develop- 
ment of radiologic methods which are 
capable of yielding precise information 
regarding detailed cardiovascular anatomy 
and circulatory physiology. Angiocardi- 
ography, if fully exploited, should be able to 
provide far greater diagnostic assistance 
than is now the case. Any specialized 
device designed for use in the radiographic 
study of cardiac circulation must meet four 
basic requirements of performance if the 
potential value of such examination is to be 
fully realized. 

|. Individual exposures must be suf- 
ficiently brief to stop effectively the move- 
ment of cardiac walls and the advancing 


Full Cycle Angiocardiography' 
W. H. THOMPSON, M.D., M. M. FIGLEY, M.D., and F. J. HODGES, M.D. 
Ann Arbor, Mich. 
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column of opacified blood. Exposures as 
rapid as one-sixtieth of a second are desir- 
able; exposures which exceed one-twen- 
tieth of a second approach the allowable 
maximum. 

2. Ability to provide multiple expo- 
sures in extremely rapid sequence is neces- 
sary if the entire cycle of cardiac circula- 
tion is to be observed. Within the beating 
heart, events occur so rapidly that an 
exposure rate of four per second may well 
be considered to be a minimum require- 
ment. 

3. Roentgenographic images must be 
brilliant and clearly detailed if they are 
to be interpreted with the degree of accu- 
racy which examination of this type re- 
quires. 

4. Apparatus used for angiocardi- 
ography must be automatic and dependable 
in operation. A rapid burst of automati- 
cally timed and spaced exposures is required 
to record the fleeting circulation of the 
opaque mass from vena cava to descending 
aorta. 

Advantageous but less important fea- 
tures to be sought in addition to the basic 
requirements are easy mobility and reason- 
able cost. Unless in a given x-ray depart- 
ment it is possible to establish a separate 
room for highly specialized procedures, a 
room which need not be counted upon for 
the daily clinical activities of the division, 
it is helpful to use an angiocardiographic 
device which can be wheeled into a room 
equipped with high-energy generating 
equipment and as quickly wheeled out 
when study of the circulation through the 
patient’s heart has been completed. Ex- 
tremely high cost of any specialized x-ray 
accessory greatly limits its wide applica- 
tion, thus hampering and delaying desir- 
able development. 


From the Department of Roentgenology, University of Michigan, Aun Arbor, Mich, 
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Today, in the laboratories throughout of the patient than is required when dire 
the United States where angiocardiography filming methods are used; and distin 
is being employed, apparatus of three limitation in the matter of frequeney , 
general types is being used. One type of exposure. . 
device depends upon the use of cut film Recently magazine cameras designed jg, 
in standard or special cassettes equipped aerial photography have been adapted 
with high-speed intensifying screens. Cas- commercially to the needs of angiocardige 
settes are shifted automatically fromalead- raphy. Strip film is fed into positig 
protected magazine into position for expo- between intensifying screens where suoys. 
sure and in the same fashion are removed sive direct exposures of 9 1/2 x 9]; 
from the exposure field and transported inches are made. Thus far the manujx. 


2 
Fig. 1. Diagrammatic sketch of angiocardiographic camera: Drive shaft (1) is 
driven by a motor through a variable speed reducer allowing selection of speeds from 
1 to 6 per second. An eccentric arm (2), operating from the drive shaft imparts a 120° 
oscillating motion to the outer ring (3) of the free-wheeling clutch. The outer ring Jul 
floats freely on the shaft (4) and when turning clockwise causes the jamming pins (5) 
to jam between the opposing surfaces of the outer ring and the inner ring (6), thereby tur 
driving the inner ring. During counter-clockwise rotation of the outer ring, the jam- we 
ming pins ride free between the opposing surfaces and hence impart no motion to the oe 
inner ring. Both the inner ring and the large gear (7) are keyed to the same shaft. The Cir 
gear ratio between the large gear and the small gear (8) and the circumference of the filn 
film metering drum (9) are so designed that the intermittent 120° rotary motion of the : 
large gear will meter the desired length of film over the metering drum. Roll film sup- onl 
plied from the storage spool (10) and passing between intensifying screens in the expos- qui 
ure frame is thereby metered in equal lengths. It is then wound on a take-up spool (11) 
which is driven through a simple slip clutch (not shown). The screen cam (12) on the the 
drive shaft lowers the back screen by means of a lever arm, freeing the film during the ple 
film-moving portion of the cycle. Screen contact during the exposure portion of the 
cycle is maintained by spring tension. The radiographic exposure is synchronized with opt 
the exposure portion of the camera cycle by means of the timing cam (13) which closes gre 
the normally open micro-switch (14) immediately after the film comes to rest. The leads 
from the micro-switch are connected to an ordinary female lamp plug which is installed sat 
in the radiographic control panel and wired in parallel to the push-button circuit. cal 
Cal 
: into a lead protected chamber after expo- turer has been unable to offer greatet 
sure (3-5). In general, instruments of this frequency of exposure than two per seconé suy 
sort do not attain the frequency of expo- The cost of this type of equipment * or 
sure necessary to record in dependable extremely high at the moment. fro 
fashion all of the important events of The Cinex camera designed by Dt th 
cardiac circulation. Hans Jarre and described by him in 19! for 
The photofluorographic method has been (7, 8) possesses many of the features whic! tig 
; adapted to the study of cardiac circulation are desirable for angiocardiography. Se me 
with some success (6). The principal eral years ago Dr. Jarre kindly loaned bis do 
difficulties inherent in this type of appara- camera to us, and with it some attempt fil 
tus are: some loss in roentgenographic to study pulmonary circulation in expe x 
det2il; the necessity for greater exposure mental animals were carried out prior tw 
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Fig. 2. Modified cinex-camera, motor-driven, with carriage. Horizontal position. 
Fig. 3. Camera arranged in vertical position. 


July 1946, when the instrument was re- 
turned to Dr. Jarre. In our machine shop 
we constructed a camera similar to the 
Cinex for use with 8-inch duplitized strip 
flm with motor drive supplanting the 
original hand-crank operation. Very 
quickly it was found necessary to redesign 
the power transmission mechanism com- 
pletely to allow smooth and dependable 
operation. The revised mechanism, dia- 
grammed in Figure 1, has performed very 
satisfactorily since November 1947 in 
carrying out something over fifty angio- 
cardiographic examinations in man. 

A sturdy wheeled carriage was built to 
support the camera in either the horizontal 
or upright position (Figs. 2 and 3). The 
front surface of the camera consists of 
three hinged doors which may be opened 
for loading and unloading. These latch 
tightly to exclude light when the instru- 
ment is in operation (Fig.4). The two end 
doors, which cover the supply and take-up 
film spools, are heavily leaded to exclude 
X-rays. The center door carries one of the screens between which film is exposed. 
two 8 X 10-inch high-speed intensifying The camera can be loaded with a spool of 


Fig. 4. Camera with its three hinged doors open. 
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x-ray film 8 inches wide and 50 feet or more 
in length. 

Although the instrument is capable of 
advancing film at the rate of five frames per 
second, it has not been possible to date 
to teke full advantage of this feature. The 
500-ma. energizing apparatus installed in 
the radiographic room where the camera is 
used is equipped with a mechanical impulse 
timer which was not designed for rapidly 
repeated exposures. The contact switch 
will not reset itself rapidly enough to per- 
mit exposures more frequently than two 
and one-half per second. Even with this 
limitation, which has not yet been over- 
come, consecutive exposures at half-second 
intervals from the moment of injection of 
the opaque mass until its dissipation in the 
systemic arterial system has provided a 
wealth of detailed information regarding 
circulatory events. 

The desirability of showing the complete 
cycle of circulation from peripheral vein 
to aortic subdivisions is illustrated in 
Figure 5. In this instance the patient 
presented clinical indications of aortic 
coarctation. From an uninterrupted se- 
quence of 28 exposures made at half-second 
intervals, nine frames have been selected 
which show the highlights of the entire 
series. Films are sequentially numbered 
from the entry of the injection mass into 
the superior vena cava, the first film with 
opaque blood in the superior vena cava 
being number 1. Along the top row, Ex- 
posures 2, 3, and 5, made one-half, one, 
and two seconds after vena caval fill, show 
the progress of opaque material from the 
right auricle through the right ventricle 
and into the finer branches of the pulmo- 
nary arteries. The middle row, Exposures 
8, 10, and 13, made three and a half, four 
and a half, and six seconds after vena caval 
fill, show virtual disappearance of opaque 
material when the injection mass is almost 
completely confined to the pulmonary 
capillary bed and then the spectacular 
return of the opaque material to the pul- 
monary veins, with ultimate filling of the 
left auricle and ventricle and partial escape 
into the ascending limb of the aorta. 


W. H. Tuompson, M. M. FIGctey, F. J. HopGes 


Illustrations in the bottom row, 
sures 14, 15, and 16, show rapidly changin; 
events at half-second intervals as the jj 
ventricle discharges into the aorta and it 
branches. It is of considerable interest ty 
note that, unless one were obtaining 
sures at closely spaced intervals, the yey 
clear demonstration of the aortic const. 
tion so nicely seen in Exposure number}; 
would have been obtained only by the 
merest chance. A half second earlig 
and a half second later the point of gop. 
striction is seen with difficulty. Attention 
is called to the fact that, although th 
innominate and left common carotid gr. 
teries are clearly visible, the subelayigy 
cannot be seen. In this particular patient, 
upper extremity hypertension character. 
istic of aortic coarctation is confined to th 
right arm, where the systolic pressure was 
read at 165 mm. Hg, in contrast to Ii) 
mm. Hg on the left. It is noteworthy that 
information of this character can be of the 
utmost value to the thoracic surgeons who 
contemplate carrying out the Blalock 
procedure in a patient with the tetralogy 
of Fallot or repair of aortic coarctation. 
It is gratifying to be able in this par 
ticular patient to observe in excellent de 
tail: the configuration of the right ven 
tricular outflow tract (Exposure 5); the 
right surface of the interventricular sep- 
tum (Exposure 3); the period of pulmonary 
capillary fill (Exposure 8); filling of pul- 
monary veins (Exposure 10); the left 
margin of the interventricular septum 
(Exposure 13) with beginning fill of the 
ascending aorta; and the all-important 
identification of coarctation site (Exposure 
15). This very achievement arouses the 
great desire to observe with even greater 
detail the sequence of events instant by 
instant during cardiac circulation. For 
example, in the brief space of one-hall 
second, the elapsed time between Exposure 
2 and Exposure 3, extensive ventricular 
emptying has occurred, with virtually 
complete filling of the pulmonary arteries 
and their minor branches. Only by good 
fortune did Exposure 5 again catch t 
right ventricle in late systole, thus exposing 
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Fig. 5. Selected exposures from recorded circulation 
75lb,; 35 c.c. 70 per cent diodrast; 300 ma., 92 kv., 


in a patient with aortic coarctation. Female, age 16, weight 
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Fig. 6. Interauricular septal defect. Three exposures from complete series, showing continuing opacity of 
right heart. Female, age 8, weight 40 lb.; 30 c.c. 70 per cent diodrast; 300 ma., 99 kv., 1/20 second with wafer 


grid. Exposure rate two per second. 


the right ventricular outflow tract to 
good advantage. The considerable varia- 
tion in configuration of the left ventricle 
as shown in Exposures 13, 14, 15, and 16 
causes one to wish for enough more expo- 
sures to record the sequential changes in 
shape and size which occur throughout the 
cycle of ventricular contraction. 

Another argument for multiple sequen- 
tial exposures to show the entire story of 
cardiac circulation is illustrated by Figure 
6, an examination from which three 
exposures have been selected. This pa- 
tient was thought, on the basis of clinical 
findings, to have uncomplicated interauric- 
ular septal defect. The interauricular 
septal defect has permitted opaque material 
to re-enter the right heart from the left 
auricle, showing as simultaneous filling of 
the right and left ventricles (Exposure 
11) five seconds after injection. One 
could scarcely be expected to plan in 
advance the optimum instant of exposure 
to show this state of affairs. In Exposure 
8 there appears to be stenosis of the right 
ventricular outflow tract with associated 
dilatation of the pulmonary artery periph- 
eral to this point. It is entirely possible, 
however, that as seen at this particular 
instant, when systole eppears to be about 
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over, the caliber of the outflow tract a 
shown may not represent the true state of 
affairs. Actually large pulsations wer 
observed in the pulmonary artery. 

The imperative need for more complete 
documentation of the events of cardiac 
circulation is spectacularly demonstrated 
by Figure 7. This patient has situs inyer- 
sus of abdominal organs and _ levocardia 
The three exposures here reproduced, 
made at one-half, one, and one and one- 
half seconds after injection, show that 
incoming opaque material first seen in the 
transposed right auricle has filled al 
cardiac chambers in the interval of one- 
half second without providing the highly 
desirable information as to the manner in 
which this was accomplished. Filling 0! 
the right-sided aorta, which has already 
begun in Exposure 3, can be followed into 
the abdominal segment one-half second 
later (Exposure 4). In this case the 
opaque mass has passed through the heart 
so rapidly that very few circulatory details 
have been recorded. In another instance 
of transposed viscera with levocardia 
(Figure 8), in the short space of three and 
one-half seconds (Exposures 2-7) the 
important events of circulation throug! 
the grossly anomalous heart and great 


ve 


734 November 
‘ Vol. § 
Z q 
4 
| 
Fi 
4 


illing of 
already 
ved into 

second 
ase the 
1¢ heart 
details 
nstance 
ocardia 
ree and 
7) the 
hrough 
| great 


Cycle ANGIOCARDIOGRAPHY 


Fig. 


7. Transposition anomaly showing confusing!y rapid filling of all chambers. Male age 4, weight, 40 Ib.; 


20 c.c. 70 per cent diodrast; 400 ma., 92 kv., 1/30 second with wafer grid. Exposure rate two per second. 


Fig. 8. Transposition anomaly showing fleeting opacity of all cardiac chambers. Female, 3 1/2 mo.; LO ¢.c. 75 


per cent neo-iopax; 300 ma., 58 kv., 1/40 second, no grid. 


vessels are virtually complete. In Expo- 
sure 2, two superior venae cavae are seen 
about to discharge their contents into the 
heart. One second later (Exposure 4), 
well before emptying of the venae cavae 
has occurred, opaque material has spread 
through the heart and out into the proxi- 
malaorta. One and one-half seconds later, 
chambers within the heart are almost in- 
distinguishable and opaque filling of the 
abdominal aorta has occurred. 


Exposure rate two per second. 


It is not always simple to show the right 
ventricular outflow tract to advantage. 
On the other hand, information regarding 
the caliber of this tract is most important 
in determining whether or not the estab- 
lishment of a surgical communication be- 
tween systemic and pulmonary circuits is 
desirable. Figure © illustrates the normal 
degree of caliber change one may expect to 
see if this canal can be observed 1m all 
phases of the cardiac cycle. The width of 
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Fig. 9. Aortic coarctation, showing normal variability of right ventricular outflow tract in three successive 
exposures. Male, age 38, weight 165 lb.; 50 c.c. 75 per cent neo-iopax; 300 ma., 95 kv., 1/15 second with wafer 


grid. Exposure rate two per second. 


the tract, shown here in left lateral pro- 
jection, becomes progressively narrower 
in Exposures 4, 5, and 6, made as usual at 
one-half second intervals. It would have 
been most helpful had the instant of these 
three exposures been recorded on a simul- 
taneous electrocardiographic tracing. On 
the basis of Exposure 6 alone, one might 
have considered reporting abnormal nar- 
rowing of the infundibulum of the right 
ventricle. 

An interesting and provocative situation 
is illustrated in Figure 10, exposures se- 
lected from a case of uncomplicated inter- 
ventricular septal defect. Seen in right 
lateral projection the right pulmonary 
artery is recorded in what might be called 
optical section. It casts a dense disk-like 
shadow which varies sharply in diameter 
from exposure to exposure. Here again, 
identification of the instant of exposure 
upon an electrocardiographic tracing, to- 
gether with exposures at much more fre- 
quent intervals, would have supplied inter- 
esting information regarding the amplitude 
of pulsation of this vessel. 

The full extent to which roentgeno- 
graphic methods can be exploited to study 
the complex procession of events occurring 
during the flow of blood through the cham- 


bers of the heart and its great vessels has 
not yet been achieved. There are nm 
insurmountable problems involved, how. 
ever. A new model of our camera is now 
under construction which will provide 
direct exposures eleven inches square to 
minimize present difficulties in the matter 
of accurate positioning of patients. This 
camera will be capable of recording expo 
sures at the rate of six per second. The 
completed instrument will be considerably 
lighter than its prototype and will be 
designed with removable lightproof maga- 
zines to obviate the necessity of transport- 
ing the entire instrument into a dark 
room for loading and unloading. 

To utilize the full capabilities of the new 
camera an electronic timer, currently being 
developed commercially, will be employed 
to overcome present difficulties with me- 
chanical timers. Initial information from 
the manufacturer indicates that this new 
timer will be able to deliver eight 1/30th 
second exposures in one second. 

We are also adapting a direct writing, 
two-channel oscillograph with appropriate 
amplifying device to integrate sequential 
roentgenographic exposures with contist- 
ously recorded electrocardiographic trae: 
ings. It is our present plan to build 4 
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Fig. 10. Uncomplicated interventricular septal defect. 


Three successive exposures show caliber changes in 


right pulmonary artery. Female, age 9, weight 40 Ib.; 15 c.c. 70 per cent diodrast; 200 ma., 82 kv., 1/10 second 


with wafer grid. Exposure rate two per second, 


control panel through which the camera 
and the electrocardiographic recording de- 
vice can be operated by one individual. 


SUMMARY 


Much of interest and value can be 
learned from cardiac angiography when 
the full cycle of circulatory events during 
the passage of blood from the vena cava 
to the aorta is recorded. Existing appara- 
tus which can be operated at the rate of 
two exposures per second is a long step in 
this direction. Results obtained with such 
apparatus whet the appetite for an instru- 
ment which is capable of providing much 
more frequent sequential exposures—ex- 
posures accurately related to events re- 
corded by simultaneous electrocardiog- 
raphy. 

The design of an instrument is described 
which promises to permit much more ex- 
tensive exploration of intrathoracic cir- 
culation by means of the angiocardio- 
graphic method. 
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SUMARIO 
Angiocardiografia de Ciclo Completo 


Puede averiguarse mucho de interés y 
valor con la cardioangiografia cuando se re- 
gistra todo el ciclo de acontecimientos cir- 
culatorios durante el paso de la sangre de la 
cava a la aorta. El aparato actual que 
puede funcionar a razén de dos exposi- 
ciones por segundo representa un adelanto 
considerable en ese sentido. Los resultados 
consequidos con dicho aparato excitan los 
deseos de obtener un instrumento capaz de 
facilitar exposiciones consecutivas mucho 
mas frecuentes, exposiciones estas relacio- 
nadas exactamente con los hechos registra- 
dos por la electrocardiografia simultanea. 


Describese el disefio de un instrument) 
en vias de construccién que, segiin pareg 
permitira una exploracién mucho mis ¢, 
tensa de la circulacién intratoracica oop 
técnica angiocardiografica. El nuevo my, 
delo suministrara exposiciones directas ¢ 
27.5 cm.* para reducir al minimo las x. 
tuales dificultades con respecto a la colo. 
caci6én exacta en posicién de los enferme 
También podra registrar exposiciones 
z6n de seis por segundo. Un cronografilly 
electrénico, ya en construccién para |; 
venta, eliminara los obstAculos creados por 
los actuales cronégrafos mecAanicos. 
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FEVER HAS BEEN found to exist among 
the general population in and around 
Los Angeles, where a survey by the United 
States Public Health Service has shown it 


to be endemic (1, 18). Over 300 cases 
have been recognized in Southern Cali- 
fornia since the disease was first suspected 
in this region by Young (24) in May 1947. 
Slightly less than half of the patients were 
hospitalized during the acute phase of their 
iliness, affording the authors an oppor- 
tunity to study the roentgen manifesta- 
tions. This report is based on a survey 
of the roentgenograms of the chest of 
77 patients, selected on the basis of avail- 
ability and completeness of records. 
Thirty-nine of this group were admitted to 
the Los Angeles County Hospital, the re- 
mainder to various other hospitals in the 


area. 


HISTORICAL 


Q fever was first described by Derrick (8) 
in Australia in 1937 following an outbreak 
of an obscure febrile illness among packing 
house workers. The rickettsia which was 
isolated was proved to be the causative 
organism of the diseases known as ‘“‘nine- 
mile fever’’ in Montana and “Balkan 
grippe” in Southern Europe, as well as the 
“Q fever” of Australia. Outbreaks of Q 
fever occurred among Allied troops in the 
Mediterranean Area in 1944 and 1945 (22 
and among troops returning to this coun- 
try from that region (12). Q fever has also 
been reported from Panama (4) and 
Switzerland (13). 

The first known naturally occurring out- 
breaks of Q fever in the United States took 
place in Amarillo, Texas, in March 1946, 
with 55 cases, including two deaths (17). 
A second outbreak of 36 cases occurred in 
Chicago in August 1946 (23). Both of 


Roentgen Manifestations of QO Fever' 


GEORGE JACOBSON, M.D., ROSS B. DENLINGER, M.D. and RAY A. CARTER, M.D. 
Los Angeles Calif. 


these epidemics were explosive in onset, 
of short duration, and limited to persons 
handling cattle and sheep en route to or 
during slaughter. Lennette and Meikle- 
john (19) reported two outbreaks of Q fever 
in Central and Northern California occur- 
ring between February and May 1948, with 
a total of more than 100 cases. In most 
cases there was a history of close contact 
with livestock, but in some no such history 
was obtainable. 


ETIOLOGY 


The causative agent of Q fever is a 
rickettsia which was first isolated by 
Burnet (3) in Australia and Davis and 
Cox (6) in the United States. The organ- 
ism, Coxiella burnetii (Derrick) is a minute 
Gram-negative rod which is resistant to 
drying, chemicals, and heat (16). It 
passes through Berkefeld filters. It may 
be recovered from the blood stream of 
patients with Q fever and has been found 
in most of the organs at autopsy (2). 


EPIDEMIOLOGY 

The organism has its chief reservoir in 
cattle and has been found in more than 
half of the unpasteurized milk specimens 
tested in Los Angeles County (15). There 
is no person-to-person transmission of the 
disease. The incidence is highest among 
meat packers, laboratory workers studying 
Coxiella burnetii, and those working in or 
living near dairies. Nearly one-third of 
the patients in Los Angeles County denied 
any exposure to cattle or unpasteurized 
milk. ‘The exact mode of transmission to 
man is unknown. One attack of Q fever 
confers immunity for an indefinite period of 
time. Relapses may occur during con- 
valescence from the acute illness. There 
are no instances of a second attack even in 


Fy the Departments of Radiology and Medicine of the University of Southern California School of Medicine 
and Los Angeles County Hospital. Accepted for publication in December 1948. 
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laboratory or other workers who are re- 
peatedly exposed. 


HISTOPATHOLOGY 


Little is known of the actual histopathol- 
ogy of QO fever. Eight deaths, including 3 
in Southern California, are known to have 
occurred as a result of this disease (2, 8, 
16, 17, 20). Only 2 autopsies have been 
reported. One of the fatalities occurred 
during a laboratory outbreak in the Na- 
tional Institute of Health (11, 14). Lillie, 
Perrin, and Armstrong (20), described, in 
part, a “‘diffuse consolidation of the lungs, 
with alveoli, bronchioles, and most bronchi 
filled with an exudate which is chiefly fibri- 
nocellular.... The exudate is usually 
quite compact, with fibrin as the chief 
component. The cells are of small to 
moderate number in each alveolus, are 
usually enmeshed in fibrin and consist 
chiefly of lymphocytes, plasma cells, and 
large mononuclear cells; red blood cells 
are numerous in scattered alveoli but 
polymorphonuclears are few thruout.... 
A little fibrinocellular exudate on the 
pleura shows beginning organization. ..”’ 
The pathological changes in experimentally 
produced Q fever in monkeys and guinea- 
pigs are reported by the same authors as 
being entirely similar (20, 21). 


CLINICAL FEATURES 


The clinical features of the cases upon 
which this paper is based are being re- 
ported in detail elsewhere (7) but may be 
summarized as follows: 

The age of the patients varied from three 
to seventy-five years. Eighty per cent 
were adult males. The most common 
symptom complex was that of a sudden 
onset of fever, chilly sensations, malaise, 
anorexia, and severe headache, followed 
in a few days by a slight, hacking, non- 
productive cough and mild pleuritic chest 
pain. Primary atypical pneumonia was 
the initial tentative diagnosis in approxi- 
mately 50 per cent of the patients. A 
severe but transitory meningism occurred 
in approximately one-fourth of the cases. 
A third group was characterized by fever 
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and a generalized constitutional Teactio, 
without clinical evidence of either Pulm. 
nary or meningeal involvement.  Roggy. 
gen examination of the chest showei 
most of these patients to have pneumoi; 

The patients were febrile, with tempe,. 
tures ranging from 101 to 104° F., hag, 
relative bradycardia, and appeared acute 
ill. The fever lasted seven to fifteen day: 
in 90 per cent of the cases, the average 
being ten days, and subsided by lysi 
Chest pain and pulmonary physical fing 
ings, when present, usually corresponded 
in location to that of the pneumonia, « 
shown by the roentgenograms. Skin mn 
and palpable splenomegaly were very rar 
An occasional patient had blood-streakej 
sputum. Severe headache, often frontd 
or retro-ocular, was usually the chief com- 
plaint. 

Penicillin, sulfonamides, streptomycin, 
para-aminobenzoic acid, and roentgen ir. 
radiation had no demonstrable effect upo 
the duration or severity of the illnes 
Aureomycin was used in | case in this serie 
with apparently favorable results. 

Recovery was usually prompt and com- 
plete. Convalescence was _ occasionally 
prolonged, with complaints of anorexia 
asthma, and mild malaise persisting fo 
several months. There have been mw 
complications directly attributable to Q 
fever. The general mortality rate is ap 
proximately 1 per cent, there being a totd 
of 3 known deaths from the disease in South- 
ern California. None of the fatal casesis 
included in this series. 


LABORATORY FINDINGS 


The white blood counts varied from 4 
leukopenia to a mild leukocytosis, but wert 
usually within normal limits. As a group, 
the leukocyte counts showed a mild poly- 
morphonuclear leukocytosis and an abs- 
lute lymphocytopenia. There was no Sf 
nificant alteration in this blood picture 
during the acute illness or early convales 
cence, The erythrocyte sedimentation 
rate was elevated in every case, with 4 
mean corrected rate of 30 mm. per how 
by the Wintrobe method, It remained 
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elevated during at least the first two weeks 
of illness. Urinalyses were normal except 
for transient albuminuria during the acute 
febrile period. The spinal fluid was normal 
except for some increase in pressure and a 
slightly decreased chloride content. The 
Weil-Felix and cold agglutinin tests were 
negative. No false positive serologic tests 
for syphilis have been noted. 

The complement-fixation test for Q fever 
was used as the basis for diagnosis in every 
case. The tests were performed by the 
laboratories of the National Institute of 
Health, Bethesda, Md., and the California 
State Department of Public Health, Sacra- 
mento, Calif. The minimal criterion for 
the diagnosis of Q fever was a single blood 
specimen with a titer of 1:32 or greater 
taken during convalescence from an acute 
febrile illness clinically compatible with the 
disease. One-half of the cases studied 
had a fourfold or greater rise in titer in 
successive blood specimens. Twenty-five 
showed a change in serial blood specimens 
from a negative to a positive reaction. 
The complement-fixation test becomes 
positive during the second week of illness. 


REVIEW OF PREVIOUSLY REPORTED 
ROENTGEN FINDINGS 


In an outbreak of Q fever in the Medi- 
terranean Area among American troops, 
Robbins and Ragan (22) reported 266 
cases, in 78 of which there was no evidence 
of pneumonia. Radiographs were not 
obtained in all cases, however, so that the 
actual incidence of pneumonia is not 
known. The majority of those examined 
had single lesions; one had involvement of 
two lobes. The lower lobes were most 
frequently affected. Consolidation first 
appeared on the third or fourth day and in 
some cases as late as the sixth. Minimal 
pleural effusion was present in 4 of 51 
patients. None had a large effusion. No 
correlation was noted between the clinical 
severity of the disease and the degree of 
pulmonary involvement. 

Feinstein, Yesner, and Marks (12) re- 
ported 102 cases of Q fever in troops return- 
ing from Italy. The lesions persisted from 


Fig. 1. H. C., age 19, Caucasian male; dairy farm 
worker. Sudden onset 3/28/48. Moderate malaise, 


headache, fever, and slight cough. Pleural pain in left 
chest. No upper respiratory symptoms. Admitted to 
hospital 4/3/48. Acutely ill. Dullness and rales at 
left base. Erythrocyte sedimentation rate 47 mm./hr. 
White blood cells 10,000 (polymorphonuclears 55°, 
lymphocytes 36%, monocytes 8%, eosinophils 1°). 
Maximum fever 104° F. Duration of fever twelve 
days. Q fever complement-fixation titer: 4/2/48 
negative; 4/8/48 positive 1:64. 

Roentgenogram made on seventh day of illness, 
4/3/48. Segmental homogeneous consolidation, base of 
left lower lobe. 

One day after the cessation of fever, partial resolution 
had occurred. 


a few days to several weeks, the duration 
averaging 10.8 days. There was pleural 
involvement in 10 cases. A number 
showed distinct small disseminated infiltra- 
tions. Some resembled atypical pneu- 
monia, some tuberculosis (upper lobes), 
and others, where a complete bronchopul- 
monary segment was involved, bacterial 
pneumonia. 

Irons and Hooper (17), reporting a series 
of 18 cases, described the pulmonary 
lesions as being frequently of the patchy 
type seen in bronchopneumonia, soft, 
diffuse, single or multiple, and lacking the 
uniform density of lobar pneumonia. Sel- 


dom was more than one lobe involved. 
Again there was no correlation between 
clinical severity and the degree of pulmo- 
nary involvement. 
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Fig. 2. G. T., age 28, Caucasian male; salesman. 


malaise, slight anorexia, weakness, myalgia, fever, chills, and severe frontal headache. 
Admitted to hospital 11/17/47. Acutely ill. 


or upper respiratory symptoms. 
neck. 


No pulmonary findings on physical examination. 
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No history of exposure. Sudden onset 11/15/47. Moderate 


No cough, pleural pain 
Positive Kernig and slightly stif 
White blood cells 12,000 (polymorphonuclears 84%, 


lymphocytes 16°). Erythrocyte sedimentation rate 38 mm./hr. Maximum fever 105.4° F. Duration of fever 
nine days. Q fever complement-fixation titer: 11/17/47 negative; 11/28/47 positive 1:32. 

A. Roentgenogram made on fourth day of illness, 11/18/47. Homogeneous, uniform area of consolidation in 
the left lower lobe. Scattered parenchymal calcifications. 


B. Roentgenogram made on sixth day of illness, 11/20/47. 


extension. 


An outbreak of Q fever occurred among 
laboratory personnel of Fort Bragg, N. C. 


(5). Fourteen out of 16 patients had 
roentgen evidence of pneumonia; 10 had 
involvement of a single lobe; 4 of multiple 
lobes. The lower lobes (right and left) 
were involved 14 times, the left upper 3 
times, the right upper 4 times, and the 
right middle lobe once. In 12 cases the 
pneumonia was evident during the first 
six days and in 8 by the third day. The 
earliest lesions were seen in the peripheral 
portions of the lung. They tended to be 
circular, ground glass in appearance, and 
more dense in their centers. Increase in 
involvement occurred by direct extension. 
The hili were reported as being singularly 
free of involvement. Maximum infiltra- 
tion was noted between the sixth and ninth 
days, at about the time that the tempera- 
ture became normal. There was evidence 


Area of consolidation has increased by direct 


of collapse in 2 cases. Resolution required 
from three to six weeks. 


ROENTGEN FINDINGS IN PRESENT SERIES 


Of the 77 cases presented, 12 (16 percent 
showed no roentgen changes which could be 
attributed to Q fever. The remainder, 65 
cases, had pneumonic infiltrations of vary- 
ing extent. 

Segmental or lobular consolidation was 
noted 43 times and lobar consolidation 16. 
Mottled confluent infiltration occurred in 
(} cases and scattered patchy infiltration in 
3. A small solitary patch was seen twice 
as the only lesion and 3 times in conjunc 
tion with other lesions. 

The lesions were rather evenly dis 
tributed between the right and left lungs, 
with the following frequency: right lower 
lobe, 20; right middle lobe, 10; right upper 
lobe, 10; left lower lobe, 27; left upper 
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Fig.3. R. O’L., age 33, Caucasian male; salesman. No history of exposure. Sudden onset 11/24/47. Moder- 
ate malaise, severe headache, chills, fever, stiff neck, sore throat, moderate dry cough. Pleural pain in right chest. 
Admitted to hospital 12/2/47. Acutely ill. Dullness and rales in right mid-lung field. White blood cells 7,800 
(polymorphonuclears 88%, lymphocytes 10%, monocytes 1%, eosinophils 1°). 


Duration of fever fourteen days. 
titer: 12/11/47 positive 1:8; 1/22/48 positive 1:64. 


Aand B. Roentgenograms made on ninth day of illness (12/2/47). 


Maximum fever 103.2° F. 


Erythrocyte sedimentation rate 21 mm./hr. Q fever complement-fixation 


Dense, homogeneous consolidation in 


posterior basal segment of right upper lobe. Accentuation of interlobar fissures. 
Fifteen days after the cessation of fever complete resolution had occurred. 


lobe, 17. Eighty-three per cent of those 
with pneumonia had either segmental or 
lobar consolidations which were, therefore, 
the most characteristic lesions seen in-this 
series. These were rather consistently 
homogeneous in appearance and accen- 
tuated towards the periphery of the lung 
fields. They varied in density from a 
diffuse cloudy consolidation to complete 
opacity. 

Thirteen (24 per cent) of those with 
pneumonia had involvement bilaterally 
and of multiple lobes. Ten of these had 
either segmental or lobar consolidation of 
one lobe associated with similar lesions 
in one or more lobes in 6 instances, with 
mottled confluent infiltration in 2, with 
scattered patchy infiltration in 1, and with 
asolitary patch in 1. In 5 cases there was 
mottled confluent involvement of more 
than one lobe and in 1 sparsely scattered 
patches of infiltration throughout both 
lung fields. More than one radiographic 
study of the chest was available in 6 of 


these patients but in only 1 were there new 
areas of pneumonia, other than by direct 
extension, subsequent to the initial exam- 
ination. The migratory infiltrations so 
often seen in atypical and virus pneumonias 
appear not to be a feature of Q fever. 

Minimal amounts of pleural fluid were 
noted in 17 instances; small amounts of 
pleural fluid in 3 and in 1 a moderate 
amount of fluid. In none was there a 
large pleural effusion, and in no case was 
aspiration necessary or attempted. In 
most cases the fluid had a plastic appear- 
ance and presumably was a _ fibrinous 
exudate. 

An increase in hilar density or accentua- 
tion of the pulmonary vascular shadows 
was noted in only 11 of the cases. This is 
in sharp contrast to atypical pneumonia, 
where it is probably the earliest and most 
frequent finding (), 10). Elevation and dis- 
tortion of the hilus occurred only once, and 
in this case there was some reason to believe 
that there may have been pre-existing path- 


743 
Vol. 53 
Moderate 
ural pain 
ghtly 
dation in 
by direct 
equired 
| 
red in 
{ion in 
twice 
njune- 
r dis 
lungs, 
lower 
upper sie, 
upper 


Fig. 4+. G. M., age 54, Caucasian male; gardener, 
living in dairy area. Sudden onset 9 15/47. Severe 
malaise, headache, moderate myalgia, slight weakness 
and drowsiness, fever and chills. Sore throat at onset. 
Slight cough. No pleural pain. Admitted to hospital 
9/18/47. Acutely ill; prostrated. Positive Brudzinski 
and Kernig; moderately stiff neck. Bronchial breath- 
ing right mid-thorax. White blood cells 7,540 (poly- 
morphonuclears 70°,, lymphocytes 28°,, monocytes 
2°.). Maximum fever 102.6° F. Duration of fever 
nine days. Q fever complement-fixation titer: 9/19/47 
positive 1:8; 10/6/47 positive 1:128. 

Roentgenogram made on fifth day of illness, 9/19/47. 
Mottled consolidation of the medial basal segment of 
the right lower lobe. Accentuation of the minor inter- 
lobar fissure. 


ological changes. Elevation of the dia- 
phragm on the involved side occurred in 
5eases. None of the cases showed evidence 
of either hilar or mediastinal lymphade- 
nopathy. 

Most of the patients were admitted to 
the various hospitals a considerable period 
of time after the onset of their illness. 
From the information which is available, 
it is apparent that the pneumonic consoli- 
dations appear early in the course of the 
disease. The one patient examined a day 
after the onset of clinical symptoms had a 
consolidation of the mediobasal segment of 
the left upper lobe. Three patients were 


examined on the second day after the 
onset. 


The first showed a segmental 
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consolidation, the second a solit 
of pneumonia, and the third had a norm 
chest On re-examination of the latte 
patient, after an interval of several days, 
there was still no evidence of pneumonia 
No patients were examined on the first day 
of their illness. 
While, as noted above, there was littk 
or no tendency for the lesions to be migra. 
tory, the area of involvement frequently 
increased by direct extension. Though 
this could occur as long as the patient re 
mained febrile, it was more likely to dos 
early rather than late in the disease. 
Resolution began in most cases with the 
return of the temperature to normal 


A. P., age 23, Negro male; autopsy assistant. 
Sudden onset 10/27/47. 
Moderate malaise, slight anorexia, vomiting, fever and 


Fig. 5. 
No history of exposure. 


chills. Very severe headache and slight drowsines. 
No cough, pleural pain, or upper respiratory symptoms 
Admitted to hospital 10/30/47. Acutely ill 
ately stiff neck and positive Brudzinski. No pulmonary 
findings on physical examination. White blood cells 
12,550 (polymorphonuclears 73%, lymphocytes 26%, 
monocytes 1%). Erythrocyte sedimentation rate 
42 mm./hr. Maximum fever 103.2° F. Duration d 
fever eight days. Q fever complement-fixation tite: 
11/4/47 negative; 11/13/47 positive 1:32; 12/16/4 
positive 1:256 
Roentgenogram made on tenth day of ilnes 
Homogeneous consolidation of right upper lobe. 
Seven days after the cessation of fever, partial resi 
tion had occurred, At the end of two months 
were residual strand shadows. Six months later thee 
were completely absorbed, 


zs 


744 
| 
‘ 
4 
| 4 
4 
r 
t 


ROENTGEN MANIFESTATIONS OF Q FEVER 


Fig.6. F. L., age 29, Caucasian male; mechanic. No history of exposure. Sudden onset 4/12/47. 
malaise, anorexia, headache, slight cough, chills and fever. 


Moderate 


Pleural pain in right chest. No upper respiratory 


symptoms. Admitted to hospital 4/17/47. Acutely ill, listless, and confused. Dullness and rales at right base. 


White blood cells 4,400 (polymorphonuclears 87°7, lymphocytes 10°), monocytes 37). 
Maximum fever 105° F. Duration of fever twelve days. 


tion rate 38 mm./hr. 
titer: 6/19/47 positive 1:128. 


A. Roentgenogram made on sixth day of illness, 4/17/47. 
lower lobe, with accentuation of the minor interlobar fissure. 


lution had occurred. 


Erythrocyte sedimenta- 
Q fever complement-fixation 


Segmental homogeneous consolidation of right 
Three days after the cessation of fever slight reso- 


B. Roentgenogram made 7/21/47, three months after cessation of fever. Residual linear infiltration. 


Varying degrees of resolution were evident 
often within the first few days after the 
cessation of fever or occasionally even pre- 


ceded it. In a case in which the fever 
lasted for eleven days, a roentgenogram of 
the chest taken on the tenth day of illness 
showed almost complete resolution. In 
one with fever for fifteen days, there was 
partial resolution on the thirteenth day. 


It is difficult to determine the time re- 
quired for complete resolution from the 
data available, inasmuch as only 4 cases 
were recorded as being clear at the time of 
the last roentgenogram. Thirty-five of 
the 65 patients with pneumonia had more 
than one roentgenogram of the chest. 
Six of these showed evidence of delayed 
resolution varying from twenty to sixty 
days after the return of the temperature 
to normal. Five were noted as having 
persistent changes, consisting of linear 
Strand shadows. 


CORRELATION OF CLINICAL AND ROENTGEN 
FINDINGS 

The clinical severity of each case was 
graded from | plus to 4 plus, based on dura- 
tion of fever, degree of prostration, pres- 
ence of confusion and delirium, and the 
general impression of the clinician attend- 
ing the patient. 

Roentgenographic extent of involvement 
was based on the amount of lung involved: 
0, no evidence of pneumonia; | plus, a 
single pulmonary segment or less; 2 plus, 
more than one pulmonary segment but less 
than one lobe (except right middle lobe) ; 
3 plus, one lobe (except right middle lobe) ; 
4 plus, more than one lobe. 

There was some tendency for those with 
the greater extent of pneumonic infiltration 
to be the more ill (Table I). A similar 
distribution of cases was seen when com- 
paring roentgenographic extent and the 
leukocyte count (Table 11), and the dura- 
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TaBLeE I: SHOWING TENDENCY FOR THOSE WITH THE 
GREATER EXTENT OF PNEUMONIC INVOLVEMENT TO BE 
THE More 


Clinical Roentgenographic Extent of Involvement * 


Severity 0 ++ +++ 

++ 4 8 13 4 fi 
+++ 2 7 6 3 1 
++++ 1 2 3 1 3 


* (0 Negative. + Single pulmonary segment or less. 
++ More than one segment but less than one lobe 
(except middle lobe). +++ One lobe (except middle 
lobe). +++-+ More than one lobe. 


tion of fever (Table III). There was no 
correlation between bilateral involvement 
and clinical severity. 

Chest pain was frequent and was a com- 
plaint of 30 patients. In 12 it was asso- 
ciated with pleural fluid. Eighteen pa- 
tients with chest pain had no visible pleural 
fluid and 8 with pleural fluid did not com- 
plain of chest pain. Where recorded, the 
location of the pain corresponded to that 
of pneumonia. Three patients who did 
not have pneumonia had chest pain. In 
2 of these it was substernal. 


TaBLe II: SHowrnG TENDENCY FOR THOSE WITH THE 
GREATER EXTENT OF PNEUMONIC INVOLVEMENT TO 
HIGHER WHITE BLoop Counts 


Roentgenographic Extent of 
Involvement* 
White Blood Count 0 


4000- 4999 2 
5000-— 5999 4 
6000- 6999 
7000-— 7999 2 
8000-— 8999 1 
9000- 9999 

10000-10999 

11000-11999 

12000-12999 1 

13000-13999 1 1 1 

14000-14999 

15000-15999 1 

16000-16999 

17000-17999 1 


* See footnote to Table I. 


| 


to 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


Q fever cannot be differentiated by 
means of its symptomatology or clinical 
and routine laboratory findings from many 
other acute febrile illnesses. It is most 
often confused with primary atypical and 


virus pneumonias, influenza, and mepip. 
gitis. Because of the minimal respiratory 
symptoms, many cases of Q fever with 
pneumonia are overlooked, Particularly 
those presenting the symptom complex ¢ 
severe headache and fever with or withoy 
associated meningism. The diagnos 
should be suspected in any acute febrik 
episode the etiology of which is not readily 
established by bacteriologic, serologic, or 
other means. This is true whether or no 


TABLE III: SHOWING TENDENCY FOR THOSE wr 
THE GREATER EXTENT OF PNEUMONIC INVOLVEMEy; 
TO HAVE A GREATER DURATION OF FEVER 


Roentgenographic Extent of 


Duration of Fever Involvement 


(days) O + ++ +4+ +444 
4 1 
5 
6 arr 2 
7 3 3 2 
8 2 
4 5 
10 2 3 
11 5 3 
12 3 2 
13 1 
14 3 
5 4 


ons 


there has been contact with the animal 
industry or unpasteurized milk. 
Roentgenologically it is not possible, in 
the majority of cases, to distinguish pnev- 
mococcic pneumonia from that of Q fever. 
Both usually present segmental or lobar 
consolidations of varying density, accet- 
tuated towards the periphery of the lung 
fields. An associated fibrinous pleuritis 
is common to both. The pneumonia of 
Q fever tends to resolve more slowly than 
that due to the pneumococcus. 
Although clinically atypical pneumonia 
and Q fever present a somewhat similar 
picture, roentgenologically they are quite 


different. The hilar and vascular & 
gorgement so frequentiy seen in atypical 
pneumonia is notably absent in Q fever. 
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Segmental or lobar infiltrations may be 
present in either disease but are more com- 
mon in Q fever. Homogeneous consolida- 
tions are the most frequent lesions in Q 
fever as contrasted to the more patchy and 
mottled infiltrations of atypical pneu- 
monia. These are frequently migratory in 
atypical pneumonia but are seldom so in 
Q fever. In either disease, multiple lobes 
may be involved and resolution may be 
prolonged. 

Some of the more severe fungous dis- 
eases, including coccidioidomycosis and 
blastomycosis, primary tuberculosis, and 
histoplasmosis, usually show, in addition to 
their pulmonary parenchymal lesions, hilar 
or mediastinal lymphadenopathy. This 
js absent in Q fever. Neither cavitation 
nor pneumatocele formation was observed 
inany of our cases. With resolution, both 
the fungous diseases and tuberculosis may 
leave residua of rounded discrete foci, 
linear strand shadows, or calcifications 
both in lung parenchyma and regional 
lymph nodes. Only residual linear strand 
shadows have thus far been observed in Q 
fever. Sputum studies, skin and serologic 
tests serve further to differentiate these 
diseases. 

A definite diagnosis of Q fever is possible 
only by recovery of the causative organ- 
ism, Coxiella burnetii, from the blood 
stream, or by demonstration on successive 
examinations of the blood of a rising Q 
fever complement-fixation titer. An ini- 
tial negative reaction in the first week of 
illness does not exclude the disease. A 
single positive reaction of a titer of 1:32 or 
higher during the convalescent phase of a 
clinically compatible illness is strong pre- 
sumptive evidence of Q fever. 


SUMMARY 


The clinical features of Q fever are dis- 
cussed briefly. It cannot be differentiated 
clinically from many other acute febrile 
illnesses and is most often confused with 
primary atypical and virus pneumonias, in- 
fluenza, and meningitis. 

A study of the roentgenograms of the 
chests of 77 cases of Q fever admitted to 
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Fig. 7. 
fat-rendering plant. 


B. G., age 39, Caucasian male; owner of a 
Diagnosis of Hodgkin's para- 
granuloma established six months prior to present ill- 


ness. Sudden onset 5/18/48. Marked weakness, 
severe headache, chest pain, and fever. No upper 
respiratory symptoms. Admitted to hospital 5/25/48. 
Acutely ill, cyanotic. Dullness and rales at right base. 
White blood cells 8,000 (polymorphonuclears 63°;, 
lymphocytes 37%). Maximum fever 104° F. Dura- 
tion of fever fourteen days. Coxiella burneiii recovered 
from blood stream, 6/1/48. Q fever complement- 
fixation titer: 5/29/48 negative; 6/1/48 positive 1:8; 
6/2/48 positive 1:64. 

Roentgenogram made on ninth day of illness, 
5/26/48. Cloudy homogeneous consolidation of right 
lower lobe; small area of consolidation in left lower 
lobe; mottled cloudy consolidation in medial portion 
of left upper lobe. Small amount of fibrinous exudate 
at right base, extending into minor interlobar fissure. 

Two days after the cessation of fever the exudate at 
the right base had increased. Resolution was gradual 
but was not complete until two months later. 


various hospitals in Southern California is 
presented. Sixty-five patients (S4 per 
cent) had pneumonia of varying extent. 
Thirteen (24 per cent) of those with pneu- 
monia had bilateral involvement. Spread 
of the pneumonia by direct extension oc- 
curred frequently. Migratory lesions were 
rarely encountered. There was a tendency 
for those with the greater extent of pneu- 
monic involvement to be the more ill, 
have higher white blood counts, and a 
greater duration of fever. 

The most characteristic radiographic 
lesion (S83 per cent) was a homogeneous 
segmental or lobar consolidation. An in- 
crease in hilar density or accentuation of 
the pulmonary vascular shadows was no- 
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tably absent. Minor amounts of predom- 
inantly fibrinous pleural exudate were seen 
in almost one-third of the cases. None 
showed evidence of either hilar or medias- 
tinal lymphadenopathy. 

Pneumonic consolidations have ap- 
peared as early as one day after the onset 
of clinical symptoms. 

While resolution usually began with the 
return of the temperature to normal and 
might be completed within a short period 
of time, it was not infrequently delayed. 

Roentgenologically, Q fever closely 
resembles pneumococcic pneumonia. It 
often differs considerably in appearance 
from the atypical pneumonias. 

A definite diagnosis of Q fever can be 
made only on isolation of the Rickettsia 
(Coxtella burnetit) from the blood stream 
of the patient or on demonstration of 
specific antibodies during convalescence. 


Note: We wish to acknowledge gratefully the 
generosity of the following radiologists for the 
privilege of using their cases, which gave us a much 
more adequate sampling of the roentgen manifesta- 
tions of Q fever than could have been obtained from 
our material alone: Joseph Jellen, M.D., St. Francis 
Hospital, Lynwood, and Downey Memorial Hospi- 
tal, Downey; Lowell S. Goin, M.D., Queen of the 
Angels Hospital, Los Angeles; Charles W. McClana- 
han, M.D., Wadsworth General Hospital, Veterans 
Administration, Los Angeles; Clayton R. Johnson, 
M.D., Murphy Memorial Hospital, Whittier; Hu- 
bert J. Prichard, M.D., Seaside Memorial Hospital, 
Long Beach. 

We are further indebted to Dr. Jellen for his kind 
aid and criticism in the preparation of this manu- 
script. 

1200 North State St. 
Los Angeles 33, Calif. 
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ROENTGEN MANIFESTATIONS OF Q FEVER 


SUMARIO 
Manifestaciones Roentgenoldgicas de la Fiebre (Rickettsiasis) Q 


En una breve resefia de las caracteristicas 
clinicas de la fiebre Q, sefidlase que no 
puede diferenciarse el mal clinicamente de 
otras muchas afecciones febriles agudas, 
confundiéndose mas a menudo con neumo- 
nias virales y atipicas primarias, influenza 
y meningitis. 

Preséntase también un estudio de las 
radiografias toracicas de 77 enfermos con 
fiebre Q, admitidos en varios hospitales del 
sur de California. Trece (24 por ciento) de 
los que tenian neumonia mostraron inva- 
sion bilateral. La propagacién de la neu- 
monia por difusién directa fué frecuente. 
Rara vez se observaron lesiones migrato- 
rias. En los que era mas extensa la inva- 
sién neumdénica, notése tendencia a mayor 
gravedad, mas altas f6rmulas leucocitarias 
ymayor duracién de la fiebre. 

La mas tipica lesi6n radiografica (83 por 
ciento) consistié en hepatizacién segmen- 
taria o lobular homogénea. Brillaron por 
su ausencia el aumento de las condensa- 


ciones hiliares y la acentuacién de las 
imagenes de los vasos pulmonares. Casi en 
la tercera parte de los casos observdronse 
pequefias cantidades de exudado pleural de 
predominio fibrinoso. En ninguno habia 
signos de linfadenopatia hiliar o mediasti- 
nica. Las hepatizaciones pulmonares apa- 
recieron hasta al dia de la iniciacién de los 
sintomas. 

Aunque la resolucién solié comenzar con 
la normalizacion de la temperatura y fué a 
veces completa en breve periodo de tiem- 
po, también se demoré con bastante fre- 
cuencia. 

Roentgenolégicamente, la fiebre Q se 
asemeja a la neumonia neumocécica, discre- 
pando muy a menudo considerablemente en 
su apariencia de las neumonias atipicas. 

Un diagnéstico preciso de fiebre Q sélo 
puede hacerse al aislar la rickettsia (Coxi- 
ella burnetii) de la sangre del enfermo o en- 
contrar los anticuerpos especificos durante 
la convalecencia. 
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Palliative Roentgen Therapy 


It is generally unwise to attempt to do 
the impossible when malignant disease is 
far advanced, but the decision to institute 
radiation therapy should bear with it the 
responsibility of doing the job thoroughly 
or not at all. 

Since the majority of patients suffering 
from malignant disease come under the 
care of the radiation therapist at some time 
or other, it is important for him to try to 
obtain the greatest possible degree of pal- 
liation of symptoms, even if there is no 
chance for the eradication of the malignant 
process. The statement has been made 
that approximately 70 per cent of patients 
with deep-seated malignant disease com- 
ing to hospitals today are unsuitable for 
curative surgery. 

The decision to use radiation therapy 
does not depend entirely upon the criteria 
of inoperability. All patients with in- 
operable tumors are not necessarily suit- 
able for palliative radiation therapy, but 
the fact remains that most cases are in that 
category. If the radiation therapist uses 
his best skill and judgment in the applica- 
tion of suitable and adequate irradiation, 
the malignant process will occasionally be 
arrested, perhaps eradicated; many pa- 
tients will receive a satisfactory degree 
of palliation, but the largest number will 
steadily decline and die of the disease. 
This is probably why the lay-public has 
such a universal fear of cancer, in spite of 
all the radio, newspaper, and magazine 
propaganda. Through continued educa- 
tion and the overcoming of fear by the ac- 
tivities of the various cancer societies and 
related organizations, it can be hoped 
that the two more favorable groups will 
constantly enlarge as a result of earlier 
diagnosis and institution of energetic treat- 
ment, especially where the disease is local 
ized. 
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A planned program of irradiation jp. 
cludes a multitude of factors, among which 
the technical aspects of administration of 
the radiation are the particular respop. 
sibility of the radiation therapist. For 
one reason or another, usually laudable 
his colleagues may try to persuade him to 
give radiation in unsuitable cases. Just 
how far he should go in the treatment of 
a patient whose condition is almost cer. 
tainly hopeless must be decided in each 
individual case. Probably too many of 
these unfortunate persons are accepted be- 
cause little if anything else can be done, 
but if they are accepted, the treatments 
should be carried to their full tolerable 
limits when this is necessary. The series 
should not be limited merely to avoid 
sharp radiation reactions which, after all 
are of only temporary nature. Too often 
this is done. Because for a minor reason 
someone wishes to discontinue a cours 
which has just started, the very purpose for 
which radiation was being given may be de- 
feated. Alterations in the plan may 
necessary as treatments continue, and the 
radiation therapist should be ready to make 
changes at any time to allow for transfv- 
sions, tapping, or adjunctive chemotherapy 
or supportive treatment to fit the partict- 
lar situation. 

Close medical management requires the 
cooperation of the attending or referring 
physician, who should be kept informed 
that treatment of side-effects or complica 
tions and concurrent disease unrelated to 
the primary neoplasm can be dealt with 
promptly. The care of the radiation re 
actions after the course is completed, ™ 
those cases requiring more vigorous local 
irradiation, is the responsibility of the 
radiation therapist, and his follow-up & 
aminations in these cases may be nec 
sary to differentiate between recurrent 
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of the neoplasm and changes incident to 
irradiation. 

The more one studies the human bio- 
logic effects of radiation, the more the 
fact stands out that the greater the total 
quantity administered, t.e., the “tumor 
dose,” the greater is the probability of a 
satisfactory response, so far as some malig- 
nant neoplasms are concerned. A striking 
impression is gained that the degree of pal- 
liation is much greater when irradiation 
follows surgery as closely as possible and 
when the treatment is carried to the full 
clinical extent of tolerance. Rather than 
“token therapy,’ with its limited physio- 
logic and probably psychologic effects, a 
full course of treatment should be given. 

Instances are occasionally seen in which 
palliation of pain is not obtained, though 
it should have resulted, as in the local ir- 
radiation of osseous metastases from car- 
cinoma of the breast or of osseous involve- 
ment by the lymphomatoid diseases. The 
total exposure given was insufficient; if it 
had been greater, a more satisfactory pal- 
liation probably would have resulted. For 
some particular reason, these patients 
needed more irradiation than usual. If a 
lesion does not respond to the customary 
moderate exposure, there is no reason 
why more irradiation, even double the 
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amount usually needed, should not be 
given until a satisfactory regression is 
started or the skin tolerance is reached. 
The fallacy of thinking that if a given 
“dose’’ produces a certain percentage of 
good results, an increased exposure should 
give increasingly better results, should, 
however, be avoided. This is not neces- 
sarily true. Eventually the optimum 
doses for various tumors will be learned; 
there is probably a maximum beyond which 
no benefit is obtained. 

If the patient’s general condition is bad, 
it is best to forego irradiation until improve- 
ment can be obtained by blood transfu- 
sions or other supportive measures, or the 
amount given at first should be small and 
gradually increased to a large total ex- 
posure, even over a period of two or three 
months if necessary. It is not good treat- 
ment to produce a prolonged annoying wet 
desquamation of the skin in an unfavorable 
case, but this can be avoided and con- 
trolled by proper timing of the exposures 
and the use of the smallest field which will 
cover the disease adequately. 

For many malignant neoplasms the 
radiologist might say, “The larger the 
‘tumor dose,’ the greater the probable de- 
gree of palliation.” 

Harotp W. Jacox, M.D. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


EASTERN CONFERENCE OF RADIOLOGISTS participant. Hotel or dormitory facilities are 
available in Oak Ridge at standard rates, 
Application forms and additional informatiog « 


The next meeting of the Eastern Conference of 
Radiologists will be held in Boston on Friday and the courses may be obtained from Dr. Ral 
Saturday, March 3 and 4, 1950, as voted by the Ov Special 
delegates of the participating societies at the Wash- Oak Ri dge Institute of Nuclear Stu dies’ p nr 
ington meeting. The local committee is preparing 117 Oak Ri dge Bon 
an excellent program. Complete details will appear : ‘ ; 


at an early date. GEORGE EASTMAN HOUSE 


WISCONSIN RADIOLOGICAL SOCIETY The George Eastman House, Rochester, Ney 
York, a public educational institute to f 
A new society of radiologists of the state of Wis- 
consin was organized at a meeting held in Madison, ments, and potentialities in all fields, was formal 
on Aug. 26, 1949. The organization is called the opened to the public on Nov. 9. The hewn its 
Wisconsin Radiological Society and has thirty-  j, 4 beautiful Georgian Colonial structure originally 
five charter members, all of whom are diplomates of — pyi1¢ as a residence of the late George Eastman, |p 
the Board of Radiology. The following officers were gadition to housing important collections of photo 
elected: Dr. Lawrence V. Littig of Madison, graphs, photographic equipment, apparatus fu 
President; Dr. Ernst A. Pohle of Madison, Presi- research, and historically important literature o 
dent Elect; Dr. Irving I. Cowan of Milwaukee, photography, the Institute offers facilities for exhi 
Secretary-Treasurer; Board of Censors, Dr. S. . bitions, demonstrations, lectures, and the showing of 
Richard Beatty of Neenah, Dr. J. Edwin Habbe of notion pictures, conferences on photography, ani 
Milwaukee, and Dr. Victor J. Bruder of La Crosse. research in its history, science, and application. 
In the Hall of Contemporary Photography, which 
SOCIEDAD BRASILEIRA DE RADIOTERAPIA adjoins the main building, are special exhibits illus 
trative of such subjects as nuclear physics, astron 
omy, x-ray and electron diffraction, spectrography 
photomicrography and medical photography, radiog 
raphy, and photofluorography. 


The Brazilian Society of Radiotherapy has re- 
cently announced the election of its new officers for 
1949-50: Dr. Andrelino Amaral, President; Dr. 
Oscar R. von Pfuhl, Secretary; Dr. Renato Araujo 
Cintra, Treasurer. Meetings are held on the second 


Wednesday of the month at 9:00 p.m., at the Society’s Books Received 
headquarters, Av. Brigadeiro Luis Antonio, 644, 
Sao Paulo. Books received are acknowledged under this 


heading, and such notice may be regarded as recog. 
nition of the courtesy of the sender. Reviews will k 
published in the interest of our readers and as space 
permits. 


OAK RIDGE INSTITUTE OF NUCLEAR 
STUDIES 


The Special Training Division of the Oak Ridge 
Institute of Nuclear Studies announces three addi- PHYSICS AND THE SURGEON. By H. S. Sourtak 


tional basic courses in the technic of using radioiso- D.M., M.Ch. (Oxon.), F.R.C.S. (Eng.), Hon 
topes as tracers, continuing a series offered during M.D., Trinity College, Dublin; Hon. F.R.ACS. 
the past year anda half. The courses will run from Consulting Surgeon, London Hospital. Publica 
Jan. 2 to 27, Jan. 30 to Feb. 25, and March 6 to 31, tion No. 48, American Lecture Series, edited by 
1950. Thirty-two participants will be accepted for Michael E. DeBakey, M. D., and R. Glen Spurling 
each course. Application for the first course (Jan. M.D. A volume of 60 pages, with 41 illustrations 
2 to 27) should be mailed prior to Dec. 1. Published by Charles C Thomas, Springfield, 
Each session is divided into laboratory work, Ill., 1948. 


lectures on laboratory experiments, general back- 
ground lectures, and special-topic seminars. Ample Atomic MeEpIcINE. Edited by CHARLES F. BEB- 
time is allowed for library work and conferences with RENS, M.D., Captain, MC, U. S. Navy; Director, 


the staff on individual problems. Seminar topics Atomic Defense Division, Bureau of Medicine and 
include the use of tracers in animal and human ex- Surgery, Navy Department; Medical Officer ™ 
perimentation, design of radiochemical laboratories, Command, Naval Medical Research Institule 
dosimetry, instrumentation, the effects of radiation National Medical Center, Bethesda, Md. A 
on living cells, and the principles and practices of volume of 416 pages, with numerous illustrations 
radiation protection. Published by Thomas Nelson & Sons, New York. 


A registration fee of $25.00 is charged for each 1949. Price $7.50. 
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TomoGRAFIA CLINICA CARDIO-VASCULAR. By Dr. 
JUAN GovEa, Cardiologist, Hospital Mercedes, 
Havana, and Dr. Five: AGuirre, Radiologist, 
Institute of Radium, Hospital Mercedes, Havana. 
Library of Medical Practice Vol. 29. A volume of 
486 pages, with 308 illustrations. Published by 
Cultural, S.A., 525 Obispo St., Havana, Cuba, 
1949. Price $8.00. 


AnnuAL REPORT ON THE RESULTS OF RADIOTHER- 
apy IN CANCER OF THE UTERINE CERVIX. FIFTH 
VoLuME. STATEMENTS OF RESULTS OBTAINED IN 
1941 AND Previous YEARS (collated in 1948). 
Sponsored by The British Empire Cancer Cam- 
paign, London; The Donner Foundation, Phil- 
adelphia; The Cancerforeningen, Stockholm; 
and The World Health Organization. Editorial 
Committee: Dr. J. HEYMAN (Editor) Stockholm; 
Dr. M. DonaLpson, London; Dr. L. C. ScHEF- 
rey, Philadelphia. A volume of 245 pages. Pub- 
lished by P. A. Norstedt & Séner, Stockholm, 
1949. 


Dre PATHOLOGIE DES HARNLEITERS IM RONTGEN- 
pip. By Dr. ANTON THELEN. A monograph 
of 88 pages, with 71 illustrations. Published by 
Georg Thieme, Stuttgart, 1949. Distributed by 
Grune & Stratton, Inc., New York. Price $3.25. 


UBER DIE NEUEN STRAHLENSCHUTZREGELN FUR DIE 
HERSTELLUNG UND ERRICHTUNG MEDIZINISCHER 
RONTGENEINRICHTUNGEN UND -ANLAGEN, DIN 
6811 uND 6812. By HerBert Grar, Chief 
Engineer of the Siemens-Reiniger Works, Erlangen. 
A monograph of 72 pages. Published by Georg 
Thieme, Stuttgart, 1949. Distributed by Grune 
& Stratton, Inc., New York. Price $1.25. 


EXPERIMENTELLE UNTERSUCHUNGEN UBER RONT- 
GENEFFEKTE UND CHEMISCHE EFFEKTE AUF DIE 
PFLANZLICHE MiToseE. By Dr. Kurt A 
monograph of 88 pages, with 30 illustrations and 
tables. Published by Georg Thieme, Stuttgart, 
1949. 


UNTERSUCHUNGEN UBER DEN LUMBALEN UND 
CERVIKALEN WIRBELBANDSCHEIBENVORFALL. By 
Dr. F. FreiscHaver, Chief of the Surgical Clinic 
of the City Hospital, Essen. A monograph of 88 
pages, with 25 illustrations. Published by Georg 
Thieme, Stuttgart, 1949. Distributed by Grune 
& Stratton, Inc., New York. Price $3.00. 


Book Reviews 


RADIOACTIVE TRACER TECHNIQUES. By Geo. K. 


SCHWEITZER, Associate Professor of Chemistry, 
University of Tennessee, and Oak Ridge Institute 
of Nuclear Studies, and Ira B. Wuirtney, Chief 
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Supervisor of Radio Chemistry Process Depart- 
ment, Oak Ridge National Laboratories. A vol- 
ume of 242 pages, with 13 figures. Published by 
D. Van Nostrand Company, Inc., Toronto, New 
York, and London, 1949. Price $3.25. 


This book is designed as a guide for laboratory 
work and instruction in the utilization of radioactive 
tracers. It is planned for use by a class directed and 
supervised by a competent instructor, and it is 
assumed that the laboratory course will be accom- 
panied by a suitable lecture course. It should be 
valuable for such groups, but it also contains much 
that will be useful to the laboratory worker who 
must of necessity acquire certain radioactive technics 
without formal help. 

The first four chapters are devoted to basic con- 
siderations regarding radiation hazards and the 
design, construction, and operation of a radiolabora- 
tory. Then follow detailed directions for four 
groups of experiments: (a) basic manipulations with 
electroscopes and counters; (b) chemical experi- 
ments, including exchange reactions, analysis by 
isotopic dilution, and chemical effects of radiation; 
(c) physical experiments, including half-life and 
absorption measurements; (d) biological experi- 
ments, including radioautographs and uptake and 
excretion studies. Instructions are concise and 
clear; the line diagrams of the apparatus are simple 
and helpful. Each experiment is preceded by a 
brief account of the theory involved and followed by 
a series of questions and a few pertinent references. 
Appendices contain lists of apparatus, lists of sources 
of supply, and convenient multiplication tables. 

Some criticism should be directed toward the 
extreme precautionary measures recommended in 
the first section. It is true that the need for safe 
handling procedures must be drilled into every 
individual concerned in any way with radioactive 
isotopes. The question, in any particular instance, 
is what constitutes safety. It is stated in the first 
chapter that, “‘since this book is primarily for the 
beginner, only the tracer level laboratories will be 
considered in detail,” yet some of the procedures 
given are appropriate only in radiochemical labora- 
tories handling considerable amounts of active 
material. This bias has appeared regularly in 
articles on safe handling procedures coming from 
the large atomic energy centers, and it is under- 
standable that it should be so. Their rules were 
formulated under stress of emergency conditions, 
little was known of possible consequences, stringent 
regulations could be enforced, it was felt desirable to 
make them, and they worked. It appears that as 
yet too little thought has been given to possible 
modifications of these to meet needs for smaller and 
simpler laboratories. It is the contention of this 
reviewer that any safety regulations should be set up 
to be reasonable for the case in hand. Such regula- 
tions will be observed, while unreasonably stringent 
ones will be by-passed. 
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Cases in point are the requirements that anyone 
entering the laboratory must wear personal monitoring 
meters, and that suitable protective clothing should 
be provided for all visitors (italics the reviewer's). 
The change of clothing for students entering this 
type of laboratory is not practicable, nor necessary. 
On the other hand, it is essential to keep a close 
check on contamination of persons, clothing, or 
books, as much for the sake of keeping experiments 
clean, and for inculcating good habits, as for actual 
safety. For the student taking such a course, there 
seems to be little reason for monthly blood counts; 
the wearing of monitor instruments will warn sooner 
of possible danger. Every effort should be made to 
give the student a wholesome respect for the dangers 
inherent in carelessness with radiations, at any 
level, but inculcation of unreasoning fear should be 
avoided. 

This book should prove valuable for every teacher 
including a few or many radiation experiments in a 
laboratory course, for anyone training technicians in 
radioactive procedures, and for all those scientists 
who are being obliged to train themselves in the use 
of these substances. 


Die INDIKATIONEN ZUR RONTGEN UND RapIvum- 
BESTRAHLUNG. By Dr. Mep. Hast. R. GLav- 
NER, Dozent fiir Réntgenologie und Strahlen- 
heilkunde, Stuttgart. A volume of 128 pages. 
Published by Georg Thieme, Stuttgart, 1948. 
In paper cover DM 7.20. 


In the introduction to this monograph on roentgen 
and radium irradiation, the author states that after 
almost half a century of radiation therapy the time 
has come when a critical review of its present status 
seems to be in order. While he addresses his re- 
marks also to radiologists, his main purpose is to 
provide physicians in general practice and in other 
specialties with definite indications and contra- 
indications for the use of roentgen rays and radium 
in the treatment of malignant and non-malignant 
disease. Therefore, all physical and _ technical 
details have been omitted, thus facilitating the peru- 
sal of the text by the non-radiologist. Some of the 
thoughts expressed by the author in the introduction 
are certainly worth mentioning. He defends the 
night and the duty of the radiologist to refuse cases 
unsuitable for irradiation and points out that the 
mere availability of the necessary apparatus must 
not influence such a decision. He also emphasizes 
the fact, which is still overlooked at times both here 
and abroad, that therapeutic radiology should be 
practised only by those properly trained and quali- 
fied. 

The subject matter has been arranged under the 
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following headings: Indications in Malignant Dis 
ease; in Localized Inflammations, Tubereyjog, 
and Actinomycosis; and Indications in Other px 
eases. These last include diseases of the bloo 
skin, glands of internal secretion, bones and joints 
gynecological disorders, diseases of the male 2 
organs, the nervous system, the circulatory system 
the lungs, the gastro-intestinal tract, and the ey 
The use of roentgen rays in gas gangrene and digh 
theria carriers is discussed briefly. The “thers 
peutic test irradiation” in the differential diagnos: 
of mediastinal tumors is also mentioned. In thre 
tables are shown the five-year survivals in the mo: 
frequently seen malignant diseases, their incideny 
in males and females, and recommendations {, 
the therapeutic approach, be it surgery, surgery plas 
irradiation, or irradiation alone. 

The American radiologist will be inclined to agre 
with a good many of the views expressed by the 
author, but there are occasions where opinions a 
apt to differ. While it is not possible to go im 
detail, a few examples may be mentioned. 

In most clinics, carcinoma of the cervix, stage | 
is operated on; others use a combination of x-ray 
and radium. Carcinoma of the fundus is considered 
a surgical subject and irradiation is given followin 
operation; a few clinics favor preoperative irradia 
tion also. In carcinoma of the lip and tongue th 
cosmetic results of radiation therapy are considered 
better than with surgery. The author strong 
favors preoperative irradiation in seminoma of th 
testicle. He is very pessimistic regarding the prog 
nosis in osteogenic sarcoma and feels that simple 
resection plus intensive irradiation is as good « 
better than amputation. In the discussion 
inflammatory diseases he stresses the value 
irradiation of the tonsils, especially in people wt 
frequent attacks of tonsillitis. Therapy should 
administered in the symptom-free interval. In som 
forms of tuberculosis, e.g., of the cervical nodes ant 
female pelvis, good results have been reportei 
however, the former enthusiasm in Germany ie 
irradiation of pulmonary tuberculosis has disp 
peared. 

Among the contraindications for radiation therap 
the author lists acne, sycosis barbae, hyperhidros 
psoriasis, and lupus erythematosus. 

This monograph should prove of interest to @ 
who desire to become acquainted with the preses! 
status of radiation therapy in Germany. Throug) 
out the text a strictly conservative attitude is mat 
tained, and the strongly subjective presentation d 
not detract from its value. After all, in it is reflectec 


the author's credo as a radiotherapist who has & 
earnest desire to do what is best for his patenls 
A brief bibliography is appended. 
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RADIOLOGICAL SOCIETIES: 


SECRETARIES AND MEETING DATES 


Editor’s Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RADIOLOGICAL SOCIETY OF NORTH America. Secre- 
tary- Treasurer, Donald §S. Childs, M.D., 713 
E. Genesee St., Syracuse 2, N. Y. 

American RapruM SOCIETY. Secretary, Hugh F. Hare, 
M.D., 605 Commonwealth Ave., Boston 15, Mass. 

AMERICAN ROENTGEN Ray Socrety. Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

AmprIcAN COLLEGE OF RADIOLOGY. Secretary, William 
C. Stronach, 20 N. Wacker Dr., Chicago 6, III. 
Section ON Raprotocy, A. M. A. Secretary, U. V. 

Portmann, M.D., Cleveland Clinic, Cleveland 6, 


Ohio. 


Alabama 

AvapaMa RaproLocicat Society. Secretary-Treasurer, 
W. D. Anderson, M D, 420 10th St., Tuscaloosa. 

Arizona 

ArizoNa ASSOCIATION OF PATHOLOGISTS AND R ADIOLO- 
cists. Secretary, R. Lee Foster, M. D., 507 Pro- 
fessional Bldg., Phoenix. 


Arkansas 

ARKANSAS RapioLocicaL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 

California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RapDI- 
oLocy. Secretary, Sydney F. Thomas, M.D., 
Palo Alto Clinic, Palo Alto. 

East Bay RoeNTGEN Society. Secretary, Dan 
Tucker, 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. ; 

Los ANGELES RaploLocicaL Society. Secretary, 
Wybren Hiemstra, 1414 S. Hope St. Meets 
monthly, second Wednesday, County Society Bldg. 

NoRTHERN CALIFORNIA RADIOLOGICAL CLuB. Secretary, 
Robert L. Ayers, M.D., 726 4th St., Marysville. 
Meets at dinner lIast Monday of September, 
November, January, March, and May. 

Pactric ROENTGEN Society. Secretary, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco 8. 
Meets annually with State Medical Association. 

San RoENTGEN Society. Secretary, R. F. 
Niehaus, M.D., 1831 Fourth Ave., San Diego. 
Meets first Wednesday of each month. 

X-Ray Srupy CLus or San Francisco. Secretary, 
Wm. F. Reynolds, M.D., University Hospital, 
San Francisco 22. Meets third Thursday at 7: 45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital. 


Colorado 

CoLorapo RADIOLOGICAL SOCIETY. Secretary, Paul E. 
RePass, M.D., 306 Republic Bldg., Denver 2. 
Meets monthly, third Friday, at University of 
Colorado Medical Center or Denver Athletic Club. 


vo 


Connecticut 

ConNEcTICUT STATE MeEpicat Society, SECTION ON 
Raprotocy. Secretary, Fred Zaff, M.D., 135 
Whitney Ave., New Haven. Meetings bimonthly, 
second Wednesday. 


CONNECTICUT VALLEY RaproLocicaL Society. Sec- 
retary, Ellwood W. Godfrey, M.D., 1676 Boulevard, 
W. Hartford. Meets second Friday of October 
and April. 

District of Columbia 

RADIOLOGICAL SEcTION, District OF COLUMBIA 
MepicaL Society. Secretary, Karl C. Corley, 
M.D., 1835 Eye St., N.W., Washington 6. Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8:00 p.m., in Medical Society Auditorium. 

Florida 

FLoripaA RADIOLOGICAL Socrety. Secretary-Treasurer, 
John J. McGuire, M.D., 1117 N. Palafox, Pensa- 
cola. Meets in April and in November. 


Georgia 

ATLANTA RapDIOLoGicaL Society. Secretary-Treasurer, 
Wm. W. Bryan, M.D., 490 Peachtree St., N. E. 
Meets second Friday, September to May. 

GeorciA RaproLocicat Society. Secretary- Treasurer, 
Robert Drane, M.D., De Renne Apartments, 
Savannah. Meets in November and at the annual 
meeting of State Medical Association. 

Illinois 

CurcaGo ROENTGEN Society. Secretary, John H. 
Gilmore, M. D., 720 N. Michigan Ave., Chicago 
11. Meets at the University Club, second Thursday 
of October, November, January, February, March, 
and April at 8:00 p.m. 

ILLrnors RaproLocicat Society. Secretary- Treasurer, 
William DeHollander, M.D., St. Johns’ Hospital 
Springfield. Meetings quarterly as announced. 

Ittrnors State Mepricat Socrety, SEcTION ON Ra- 
pIOLoGY. Secretary, Harold L. Shinall, M.D., St. 
Joseph's Hospital, Bloomington. 


Indiana 
INDIANA ROENTGEN Socigry. Secretary- Treasurer. 
William M. Loehr, M.D., 712 Hume-Mansur 


Bldg., Indianapolis 4. Annual meeting in May. 


Iowa 

Iowa X-Ray Crus. Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of State Medical Society. 


Kansas 

Kansas RaproLocicaL Socrery. Secretary- Treasurer 
Anthony F. Rossitto, M.D., Wichita Hospital, 
Wichita. Meets annually with State Medical 
Society. 


Kentucky 

Kentucky Raprorocicat Society. Secretary-Treas- 
urer, Everett L. Pirkey, M.D., 323 East Chestnut 
St., Louisville 2. 

RaproLocicat Society, Secretary-Treas- 
urer, Everett L. Pirkey, Louisville General 
Hospital, Louisville 2. Meets second Friday of 
each month at Louisville General Hospital. 


Louisi 

Lovursiana RaproLocicat Society. Secretary-Treas- 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Med- 
ical Society. 

Orieans PartsH Raprotocicat Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets first Tuesday 
of each month. 

Sumeverport Raprovocicat Crus. Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday. 


Maryland 

Battiwore City Mepicat Society, RADIOLOGICAL 
Secrion. Secretary, J. Howard Franz, M.D., 1127 
St. Paul St., Baltimore 2. 


Michi 

Derrorr X-Ray anp Rapivum Society. Secretary- 
Treasurer, George Belanger, M.D., Harper Hospital, 
Detroit 1. Meetings first Thursday, October to 
May, at Wayne County Medical Society clubrooms. 

Miucaican ASSOCIATION OF ROENTGENOLOGISTS. Sec- 
relary-Treasurer, R. B. MacDuff, M.D., 220 
Genesee Bank Building, Flint 3. 


Minnesota 

Rapiotocicat Society. Secretary, C. N. 
Borman, M.D., 802 Medical Arts Bldg., Min- 
neapolis 2. Meets in Spring and Fall. 


Mi 

Raviotocica, Sociery or Greater Kansas CIty. 
Secredary, Wm. M. Kitchen, M.D., 1010 Rialto 
Building, Kansas City 6, Mo. Mectings last 
Friday of each month 

Sr. Louis Sociery or Ravio_ocists. Secretary, Charles 
J. Nolan, M.D., 727 University Club Bldg. 
Meets on fourth Wednesday, October to May. 


Nebraska 

Kapiovocica, Sociery. Secretary-Treas- 
urer, Ralph C. Moore, M.D., Nebraska Metho- 
dist Hospital, Omaha 32. Meets third Wednes- 
day f each month at 6 pu. in Omaha or Lincoln. 


New Englend 
New Eno_anp Koenroen Kay Sociery. Secrelary- 
Treasurer, George Levene, M.D., Massachusetts 
Memorial Hospitals, Boston. Meets monthly 
on third Friday at the Harvard Club. 
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New Hampshire 

NEw HAMPSHIRE ROENTGEN Socrety. 
Albert C. Johnston, M.D., Elliot Community Ry 
pital, Keene. Meetings quarterly in Concord, 

New Jersey 

RADIOLOGICAL SocIETY OF NEW JErRsEy. 
Benjamin Copleman, M.D., 280 Hobart St. Pent 
Amboy. Meets at Atlantic City at time g 
State Medical Society and midwinter in Elizabes 


New York 


ASSOCIATED RADIOLOGISTS OF NEW York, Inc. S&. 
retary, William J. Francis, M.D., East Rockaway 
BROOKLYN RoENTGEN Ray Society. Secretary, } 
Daversa, M.D., 603 Fourth Ave., Brooklyz 
Meets fourth Tuesday, October to April. 
BUFFALO RADIOLOGICAL Society. Secretary-Treasure 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 
Meetings second Monday, October to May. 
CENTRAL NEW YoRK ROENTGEN Society. Secrelary 
Dwight V. Needham, M.D., 608 E. Genesee & 
Syracuse 10. Meetings January, May, Octobe 
Kincs CounTy RapIo.ocicaL Society. Secretary, Mar. 
cus Wiener, M.D., 1430 48th St., Brooklyn ig 
Meetings fourth Thursday evening, October tp 
May, at 8:45 p.m., in Kings County Medical Bld 
NEw YorK ROENTGEN Society. Secretary, F. H. Ghi- 
selin, M.D., 111 E. 76 St., New York. 
QUEENS ROENTGEN Ray Society. Secretary, Jacob 
E. Goldstein, M.D., 88-29 163rd St., Jamaica 3 
Meets fourth Monday of each month. 
ROCHESTER ROENTGEN-Ray Society. Secretary-Treas 
urer, Ralph E. Alexander, M.D., 101 Medical Arts 
Bldg., Rochester 7. Meets at Strong Memorul 
Hospital, third Monday, September through May. 
North Carolina 
RapIoLocicaL Society oF NortH Carouima. Se 
retary, James E. Hemphill, M.D., Profession 
Bidg., Charlotte 2. Meets in May and October. 


North Dakota 

NortH Dakota RaprioLocicaL Society. Secraary, 
Charles Heilman, M.D., 1338 Second St. N, 
Fargo. 

Ohio 

Onto Srate Society. Secretary-Trest 
urer, Edward C. Elsey, M.D., 927 Carew Tower, 
Cincinnati 2. Meets with State Medical Association. 

Central Rapiotocicat Society. Secrdery, 
Paul D. Meyer, M.D., Grant Hospital, Columbus 
Meets second Thursday, October, Decembe, 
February, April, and June, 6:30 p.m, Sesea 
Hotel, Columbus. 

Society. Secretary, Eugest 
L. Saenger, M.D., 735 Doctors Bldg., Cincinnati2 
Meets last Monday, September to May. 

CLEVELAND RADIOLOGICAL SocrETy. Secretary. Treat 
urer, John KR, Hannan, M.D., Cleveland 
Cleveland 6, Meetings at 6:30 p.m. om fowt 

Monday, October to April, inclusive. 
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Oklahoma 
OxtaHoMA STATE RADIOLOGICAL Society. Secretary- 


Treasurer, W. E. Brown, M.D., 21st and Xanthus, 
Tulsa 4. Meets in October, January, and May. 


Oregon 
Orecon RADIOLOGICAL SOCIETY. Secretary- Treasurer, 


Boyd Isenhart, M.D., 214 Medical-Dental Bldg., 
Portland 5. Meets monthly, on the second 
Wednesday, at 8:00 p.m., in the library of the 
University of Oregon Medical School. 


Pacific Northwest 

paciric NorTHWEST RapIoLocicaL Society. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


Pennsylvania 

PENNSYLVANIA RapioLocicaL Society. Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine 
St., Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
George P. Keefer, M.D., 1930 Chestnut St., Phila- 
delphia 9. Meets first Thursday of each month 
at 8:00 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22d St. 

PrrtsBURGH ROENTGEN Society. Secretary-Treasurer, 
R. P. Meader, M.D., 4002 Jenkins Arcade, Pitts- 
burgh 22. Meets second Wednesday of each month 
at 6:30 p.m., October to June. 


Rocky Mountain States 

Rocky MounTAIN RADIOLOGICAL Socrety. Secretary- 
Treasurer, Maurice D. Frazer, M.D., Lincoln 
Clinic, Lincoln, Nebr. 


South Carolina 

CAROLINA X-Ray Society. Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charles- 
ton 16. 


South Dakota 

RaDIoLocicaL Society oF SoutH Dakota. Secretary- 
Treasurer Marianne Wallis, M.D., 1200 E. Fifth 
Ave., Mitchell. Meets during Annual Session of 
State Medical Society. 


Tennessee 

MEMPHIS ROENTGEN CLuB. Meetings second Tuesday 
of each month at University Center. 

TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, J. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April. 


Texas 
DaLLas-Fort WortH RoENTGEN Srupy See- 
reary, X. R. Hyde, M.D., Medical Arts Bldg., 
Fort Worth 2. Mects monthly, third Monday, in 
Dallas odd months, Fort Worth even months, 
Houston X-Ray Cus. Secretary, Curtis Burge, 
M.D., 3020 San Jacinto, Houston 4. Meetings 
fourth Monday of each month. 
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Texas Society. Secretary-Treasurer, 
R. P. O'Bannon, M.D., 650 Fifth Ave., Fort Worth. 
Next meeting Feb. 3—4, 1950, in Dallas. 


Utah 

Utan STATE RaApIoLocicaL Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City. Meets third Wednesday, Jan- 
uary, March, May, September, November. 

Virginia 

VIRGINIA RADIOLOGICAL Society. Secretary, P. B. Par- 
sons, M.D., Norfolk General Hospital, Norfolk 7. 


Washington 

WASHINGTON STATE RaproLocicaL Society. Secre- 
tary-Treasurer, John H. Walker, M.D., 1115 
Terry Ave., Seattle. Meetings fourth Monday, 
October through May, at College Club, Seattle. 

Wisconsin 

MILWAUKEE ROENTGEN Ray Socrety. Secretary- 
Treasurer, Theodore J. Pfeffer, M.D., 839 N. Mar- 
shall St., Milwaukee 2. Meets monthly on second 
Monday at the University Club. 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE MED- 
Society. Secretary, Abraham Melamed, M_D., 
425 E. Wisconsin Ave. Milwaukee. Two-day meet- 
ing in May; one-day with State Medical Society, 
September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFERENCB. 
Meets first and third Thursdays 4 p.m., September 
to May, Service Memorial Institute, Madison 6. 

Wisconstn’ Socrery. Secretary- 
Treasurer, Irving I. Cowan, M.D., 425 East Wis- 
consin Ave., Milwaukee 2. 


Puerto Rico 

ASOCIACION PUERTORRIQUENA DE Raprotocia. Secre- 
tary, Jesis Rivera Otero, M.D., Box 3542, San- 
turce, Puerto Rico. 


CANADA 

CANADIAN ASSOCIATION OF RaproLocists. Honerery 
Secretary- Treasurer, E. M. Crawford, M.D. As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M.D. Central Office, 1535 Sherbrooke St., 
West, Montreal 26, Quebec. Meetings in January 
and June. 

La CANADIENNB-FRANCAISE D'ELBCTROLOGIBS 
ET DE M&pICALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 


CUBA 
Socrepap pe Raprovocta ps 
Offices in Hospital Mercedes, Havana. Meets 
monthly, 


MEXICO 
Mexicana pe RapioLoela y Fisioreraria 
General Secretary, Dr, Dionisio Perez Coste, 
Marsella 11, México, D, F. Meetings first Man- 
day of each month. 
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ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 


The Head and Neck 

Picott, ALBERT W., Fitcu, THomas S. P., AND 
WeEINGROW, SAMUEL M. Porencephaly in 
Institutional Epileptics. . ; 

WEeELIN, Fibro-Osteomas of the Para- 
nasal Sinuses, Roentgenologically Simulating 
Malignant Neoplasms 

Younc, Barton R. Roentgen Diagnosis of 
Otitis Media and Mastoiditis in Infancy and 
Early Childhood 

LinpBLoMm, K. Localization of Foreign Bodies in 
the Eye by Bone-Free Radiography 

Larsson, H., LinpBLom, K., AND STENSTROM, S. 
Clinical and Roentgenological Views Regard- 
ing the Localization of Foreign Bodies in the 
Orbit 

PFEIFFER, RAYMOND L., AND NICHOLL, RUSSELL 
J. Dermoid and Epidermoid Tumors of the 
Orbit 


The Chest 

TATTERSALL, W.H. Diagnostic Fluoroscopy at 
a Chest Clinic 

Hari, Currton. Mass X-ray Examination Using 
Miniature Films 

Epwakrps, Lypia B., Lewis, Ira, AND PALMER, 
CaRROLL E. Studies of Pulmonary Findings 
and Antigen Sensitivity Among Student 
Nurses 

Meprar, E. M. Pathogenesis of Minimal Pul- 
monary Tuberculosis. A Study of 1,225 
Necropsies in Cases of Sudden and Unex- 
pected Death 

Bovcot, KATHARINE R., SOKOLOFF, MARTIN 
J. Tuberculosis Among Philadelphia Food- 
handlers 

Bass, H. E., Scnuomer, A., Berke, R. 
Coccidioidomycosis. Persistence of Residual 
Pulmonary Lesions 

Counman, H. E. Segmental Distribution of 
Bronchiectasis 

Levy, Harotp B., Correy, Joun D., 
Anperson, Cuartes E., Jr. Rheumatic 
Pneumonitis in Childhood 

Erriter, Braves, BRIAN, AND 
Marks, Evwarp. Problem of the Solitary 
Lung Tumors 

James A., any Atsup, Bb. 
Death Following Bronchography 

Nevunor, Haro_p, AND NABATOFF, Rowert A. 
An Angiographic Study of the Form and 
Function of the Remaining Lung After 
Pnueumonectomy 

Piszzs, ALESSANDRO. Laminagraphy Following 
Thoracoplasty 

Excer, Apeiax A., ATWELL, SUSANNA 

Castric Cyst of the Mediastinum 
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PARKER, RoBertT L., DUSHANE, JAMEs W., Dry, 
Tuomas J., BURCHELL, Howarp B., ayp 
Epwarps, JESSE E. Symposium on Anom- 
alies of the Heart. Pulmonary Stenosis: 
Tetralogy of Fallot, etce........ 

JoHNSON, ARNOLD L., aND McRag, Downatp L. 
Combined Use of Angiocardiography and 
Cardiac Catheterization in the Diagnosis of 
Congenital Anomalies of the Cardiovascular 

COURTER, SANFORD R., FELSON, BENJAMIN, 
McGuire, JoHNson. Familial Interauric- 
ular Septal Defect with Mitral Stenosis 
(Lutembacher’s Syndrome)......... 

BurForp, THoMAs H., AND CARSON, MERL J. 

Visualization of Aorta and Its Branches by 

Retroarterial Diodrast Injection 


The Digestive System 


KoORNBLUM, STANLEY A. Radiographic Pneumo- 
peritoneum in Acute Perforations of the 
Gastrointestinal Tract........ 

Wirts, C. WitMeER. Gastroscopic Diagnosis of 
the Location and Extent of Gastric Cancer 

J. E., aND FISHER, BERNARD. 
Idiopathic Megaduodenum..... . 

NORINDER, EGAN, AND Gay, ROoLanp. Pre- 
Operatively Diagnosed Ileus Due to Gall 


R. Polypoid Lesions of the Colon and Ree- 

MICHEL, MARSHALL L., AND MCCaFFERTY, Emit 
L. Acute Obstruction of the Colon with 
Special Reference to Factors of Mortality 

HICKEN, N. FREDERICK, AND STEVENSON, VERNON 
L. Traumatic Rupture of the Choledochus, 
Associated with an Acute Hemorrhagic 
Pancreatitis and a Bile Peritonitis 

Fiske, Davip, AND ASHER, LEONARD M. Ex- 
tensive Visceral Diverticulosis. . 


The Musculoskeletal System 


Brooke, H. Polyostotic Fibrous Dysplasia of 
Bone 
PoTTERFIELD, Tuomas G., AND GONZALEZ, JUAN. 

Ollier’s Dyschondroplasia 
P. FLemMinc. Roentgenologic Picture 


of Congenital Syphilis, Especially in Infaney 7 


VAN DER Werer, J. Tu. Myclography by Re- 
sorbable Contrast Substances 

Haakon. Absorption of Myelotrast 
(Abrodil) from the Spinal Canal 

Linpsitom, K. The Subarachnoid Spaces of the 
Root Sheaths in the Lumbar Region 

Exnust H., AND LEONARD, MAvuRice 
EK. Skeletal Lesions in Hodgkin's Disease 


Th 


Ho 


M: 


Dr 


En 


DE! 


Jor 


Vol 
Su 
z 
Mt 
M: 
Th 
: BE 
| | 
Ha 
Zu 
760 
Sel 
760 
|| 
= 
| 
W: 
: A 
; el SCARBOROUGH, ROBERT A., AND KLEIN, RUSSELL 
- Ca 
‘ve 
EN 
|| 
Ser 
765 
= RE 
Ku 
764 
|| 
= 
i = 
Ths 
The 
70 
764 
770 
765 
765 


Dry, 
AND 
\nom- 
NOsis: 

765 
LD L. 
and 
sis of 
cular 

AND 
Wuric- 
nosis 
LJ. 
s by 
1mo- 
the 
is of 
er.. 76; 
ARD. 
Pre- 
Gall 
. 
Rec- 
16; 
‘MIT 
vith 
NON 
1us, 
765 
Ex- 
76 
of 
765 
AN. 
ure 
wy 
ast 
he 


ABSTRACTS OF CURRENT LITERATURE 


Vol. 53 


Gynecology and Obstetrics 
SuarMAN, ALBERT. A New Contrast Medium 
(Rayopake) for H ysterosalpingography..... 
MveerR, Pau’. Acute Hydramnios. . 
Mancone, EpitH k. Cystoscopy and 
raphy F ollowing Paravesical Extraperitoneal 
Cesarean Section...... 


The Genito-Urinary System 

BercMAN, HARRY, AND Smon, SAMUEL. Peri- 
nephritic Abscess: Review of Twenty-Two 

HacKWORTH, Lorve E. Urethrography in i 
fants and Children......... 

Zwe, Harry A. Urethral Diverticulum with 


Scleroderma 
Pucu, Davin G. Roentgenologic Manifestations 


RADIOTHERAPY 


Howes, WILLIAM E., AND ROSENSTEIN, JOSEPH. 
Cancer of the Lower Lip.................. 
Martin, CHARLES L., AND MARTIN, JAMES A. 
Treatment of Advanced Cancer Involving 
Warp, Grant E., AND ‘Surrey, E. RopERICK. 
Malignant Tumors of the Cheek in Children 

Jackson, CHEVALIER L., ET AL. Cancer of the 
Larynx. Five Year End Results in a Series 
of Patients Treated Between 1930 and 1942. . 

Cape, STANFORD. Carcinoma of the Breast... .. 

Encetstap, Rote B. Surgical and Radiation 
Treatment of Cancer of the Breast. . a 

Scuerrey, Lewis C., AND LANG, WARREN R. 
Nesirable Management of Fundal Carcinoma 

Reap, CHaRLes D. Role of Surgery in the Treat- 
ment of Carcinoma of the Cervix. . 

KimprouGH, Ropert A., JR., AND Mu CKLE, 
Craig W. Controversial Factors in the 
Management of Carcinoma of the Cervix 

Dent, WILLIAM K., AND HuNpbLEy, J. Mason. 
Urinary Tract Changes in Cervical Car- 
cinoma. 

ENGELSTAD, ROLF B. Treatment of Cancer of 
the Penis at The Norweigian Radium Hos- 
pital. . 

Hogp, D.  Intra-Cavitary Contact Roentgen 
Therapy of Malignant Tumors. . 

JouLes, Effective Dosage Le mre and 
Interstitial Radium Therapy... . 


770 
770 


770 


AND ENNuYER, A. Car- 
Statistics of the 


Rovux-Bercer, J. L., 
cinoma of the Anal Canal. 
Fondation Curie, Paris. . . 

RICKETTS, WILLIAM E., ET AL. Radiation Ther- 
apy in Peptic Ulcer: An Analysis of Results 

RICKETTs, WILLIAM E., ET AL. Radiation Ther- 
apy in Peptic Ulcer: A Study of Selected Cases 

PAYNE, FRANKLIN L. Treatment of Uterine 
Fibroids. . . 

Moore, JAMES I. Evaluation of the Use of Beta 
Rays in Ophthalmology 

Scat, J. CoLEMAN. Prevention of Deafness by 
the Elimination of Hypertrophied Lymphoid 
Tissue in the Nasopharynx by Radium 
Therapy. . 

MINCHEW, B. H., Couuins, B. E. Radium 
Irradiation of the Nasopharynx for Hyper- 
trophy of Lymphoid Tissue 

Youncs, Netson A., AND Wovutat, H. 
Treatment of Certain Types of Deafness by 
Roentgen Ray Therapy.... 


Doses, L. Favus: Occurrence in 


RADIOACTIVE ISOTOPES 


AEBERSOLD, Paut C. Isotopes for Medicine... . 

Strauss, Lewis L. The Medical Profession and 
Atomic Energy. 

WARREN, SHIELDS. Medical Program of the 
Atomic Energy Commission 

SoLtey, Mayo H., Ear R., 
MAN, NADINE. Graves’ Disease: 
ment with Radioiodine (I'*"). 


AND ForReE- 
Treat- 


EFFECTS OF RADIATION 


Ricketts, WILLIAM E., ET AL. Effect of Roent- 
gen Irradiation on the Gastric Mucosa 

LINDERT, M. C. F., AND KoszaLKa, Micuaet F. 
Prolonged Achlorhydria Following Diagnos- 
tic Gastrointestinal Roentgen Studies 

Jacopson, Leon O., ET AL. Effect of Nitrogen 
Mustard and X Irradiation on Blood Co- 
agulation. . 

Patt, Harvey M., AND SwiFt, MARGUERITE N 
Influence of Temperature on the Response of 
Frogs to X Irradiation 

Wuitinc, Anna R. Incidence and Origin of 
Androgenetic Males in X-Rayed Habrobra- 
con Eggs 

Apams, WILLIAM S., AND LAWRENCE, JOHN S 
Negative Effect of Folic Acid on Irradiation 
Leukopenia in the Cat 


780 


780 


, 
759 
776 
776 
= 777 
770 
771 
778 
771 
778 
772 
778 Li 
772 778 
773 778 
773 778 
773 
774 
774 779 
775 
779 
775 
|__| 
775 
775 
“ 
776 
~- 
CE 
77 


THE HEAD AND NECK 


Porencephaly in Institutional Epileptics. Albert W. 
Pigott, Thomas S. P. Fitch, and Samuel M. Weingrow. 
J. Nerv. & Ment. Dis. 108: 496-501, December 1948. 

Four hundred epileptics who showed jacksonian 
characteristics, auras, or neurologic signs suggestive of a 
focal lesion in their seizures, were subjected to enceph- 
alography in a search for porencephaly. This was 
found in 20 cases. These 20 cases were then studied in 
detail. 

Clinically the patients showed hemiplegia and sen- 
sory changes, both present from birth. Although the 
deft side was involved in the majority, few showed any 
speech defect. Plain films of the skull showed dimin- 
ished capacity of the cranium on the involved side. 
The paranasal sinuses were larger on that side, and the 
orbital and petrous ridges were higher, as well as the 
lesser wing of the sphenoid. The feature which dif- 
ferentiates porencephaly from the other conditions in 
which the findings so far enumerated are also found 
(unilateral brain atrophy, unilateral ventricular dilata- 
tion, and relapsing juvenile hematoma) is the thinness of 
the cranial bones on the involved side. They are 
thickened in the other conditions mentioned. 

On encephalography the air-filled cavity in the brain 
substance is visualized, communicating with the lateral 
ventricle. None of the findings discussed are illus- 
trated. Zac F. Enpress, M.D. 

Pontiac, Mich. 


Fibro-Osteomas of the Paranasal Sinuses, Roent- 
genologically Simulating Malignant Neoplasms. Sdlve 
Welin. Acta radiol. 30: 457-463, Dec. 31, 1948. 

The author presents three cases of histologically 
proved fibro-osteoma of the paranasal sinuses. In one, 
the process was in the ethmoid region, and in two the 
maxillary sinus was involved. In all cases, there was 
distinct osseous destruction due to pronounced pressure 
atrophy. 

It is important ‘that fibro-osteoma be considered in 
the differential diagnosis of lesions which produce bone 
destruction in the paranasal sinuses, because of their 
resemblance to malignant neoplasms. 

Five roentgenograms. P. B. Locxuart, M.D. 

Indiana University 


Roentgen Diagnosis of Otitis Media and Mastoiditis 
in Infancy and Early Childhood. Barton R. Young. 
Pennsylvania M. J. 52: 213-214, December 1948. 

Mastoid cells are rarely demonstrable before the sixth 
month of life and there are usually too few cells present 
to make a positive diagnosis of mastoiditis until after 
the tenth month. The diagnosis of otitis media, on 
the other hand, can be substantiated in the carly 
months of life, because the tympanic cavity is relatively 
large and the petrous bone is not sufficiently ossified to 
obscure changes due to the disease. After the eight 
centh month, the mastoid begins to resemble the adult 
type and the tip becomes pneumatized. Infection will 
cause a retardation or complete arrest of cellular de- 
velopment. 

A diagnosis of mastoiditis cannot be made by roentgen 
evidence alone, because opacity of the mastoid can be 
produced by conditions other than inflammatory 
changes. It is relatively easy to demonstrate cloudi 
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ness in a pneumatic type of mastoid when the 
side is taken for comparison, but when both Sides are jp. 
volved, the diagnosis is more difficult. 

Early bone absorption is difficult to see, but advancej 
destruction is easily detected. 

Evaluation of a chronically diseased mastoid is di. 
ficult, particularly if it is underdeveloped, as the sck. 
rotic bone obscures the few cells that are preseut. 

Roentgen examination is indicated when petrositi 
cholesteatoma, otogenic meningitis, and brain abscex 
are suspected, as opacities or destruction of the mastgij 
or petrous pyramid are frequently demonstrable. 

Joseru T. DANnzErR, MD. 
Oil City, Penna. 


Localization of Foreign Bodies in the Eye by Bone 
Free Radiography. K. Lindblom. Acta ophth. 
439-440, 1948. Roentgenographic and Fluoroscopic 
Control of the Extraction of Foreign Bodies from the 
Eye During Operation. K. Lindblom. Ibid. pp 
441-443. 

These two brief papers review technics of examin. 
tion previously reported. The first describes a modif- 
cation of the Vogt method of bone-free radiography of 
the eye in which a mentovertical projection is combine 
with the usual lateral view (Lindblom: Acta radio 
15: 615, 1934). The second describes the method ¢ 
Larsson (Acta ophth. 19: 1, 1941), in which tr 
tangential roentgenograms are obtained during open. 
tion, and the fluoroscopic examination that is sometime 
required to supplement this procedure. 

One illustration accompanies each article. 


Clinical and Roentgenological Views Regarding th: 
Localization of Foreign Bodies in the Orbit. H. Las 
son, K. Lindblom, and S. Stenstrém. Acta ophth. 26: 
557-558, 1948. A. Variations in the Size and Shape 
of the, Eye. Sélve Stenstrém. Ibid., pp. 559-567. B 
Bi-Tangential Method of Roentgenographic Localiz- 
tion of Foreign Bodies in the Eye (Vertico-mental ani 
Lateral Projections). K. Lindblom. Ibid., pp. #*- 
573. C. Localization of Foreign Bodies in the Orbit 
with Concurrent Determination of the Size of the Bub. 
H. Larsson. Ibid., pp. 574-580. 

After a general discussion of the roentgenologic local 
zation of foreign bodies in the orbit, each author takes 
up one aspect of the subject. 

A. StenstrOm describes measurements of a large 
number of eyes of varying refraction, including both the 
axial length (according to Rushton: Trans. Opbth 
Soc. United Kingdom 58: 136, 1948) and the horizontal 
diameter (according to the method of Berg: Arch. f 
Ophth. 127: 606, 1931). The variation of these two 
quantities is analyzed, and also their correlation. Its 
concluded that the size and form of the eye show sud 
marked variation that it is impossible in all cases t 
reckon with a bulb of average size in localizing orbitd 
foreign bodies. Not even if the refraction of the eye® 
known can one work with a schematic value of the asia 
length. Where the greatest precision is required, ax 
especially in the borderline cases where the foreign body 
lies close to the posterior pole of the eye, one should, 
possible, measure the length and equatorial diameter af 
the bulb, If this is impracticable, the variations in th 


size of the eye should at any rate be taken into due 
count, 


charts are included, 
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B. Anew geometric method of localization of foreign 
bodies in the eye by bi-tangential projections is de- 
scribed by Lindblom. These projections are obtained 
by different positions of the tube. The head is fixed, 
and the direction of vision is constant, being kept at 
right angles to the direction of projection. A small 
primary diaphragm and film without intensifying 
screens are used. Outlines of normal eyeballs, cor- 
responding in size to the degree of magnification, are 
engraved on a transparent film. The appropriate eye- 
ball outline is placed on the roentgenogram and the posi- 
tion of the foreign body is marked on it. The distance 
of the latter, in millimeters, from the coronal, sagittal, 
and horizontal midplanes of the eyeball is then meas- 
ured. The distance from the coronal midplane should 
be equal on all films, otherwise new ones must be taken. 
If the distance from the coronal midplane is a, from the 
sagittal midplane is 6, and from the horizontal one is c, 
the distance from the center of the bulb is V atthe. 
A figure smaller than 12 indicates an intra-ocular 
position of the foreign body. The distances 6 and c 
on a coronal diagram show the position in the coronal 
plane. The distance a, from the coronal midplane, 
gives the distance from the corneal border. 

Eight roentgenograms; 2 photographs. 

C. Rushton’s technic for measuring the length of the 
eyeball, based on the principle that roentgen rays 
stimulate the retina, has been modified by Larsson for 
use in patients with foreign bodies in or close to the eye- 
ball. His method for localizing foreign bodies in the 
orbit, with concurrent determination of the size of the 
bulb, is described in detail. 

Two photographs. 


Dermoid and Epidermoid Tumors of the Orbit. 
Raymond L. Pfeiffer and Russell J. Nicholl. Arch. 
Ophth. 40: 639-664, December 1948. 

Dermoid and epidermoid tumors of the orbit are un- 
common if paraorbital growths or those located super- 
ficially in the eyelids are excluded. In a series of 200 
consecutive cases of exophthalmos reported by one of 
the authors (Am. J. Ophth. 26: 724, 816, and 928, 
1943) the incidence of these congenital growths was 4 
percent. When intraorbital, these tumors displace the 
eyeball, and the present paper is limited to a discussion 
of tumors of this type. Nine cases are presented. The 
differentiation of dermoids and epidermoids is discussed 
and an attempt is made to clarify the terminology. 
Because there is little embryologic and histologic dis- 
tinction between these growths, it is contended that the 
term “dermoid” is sufficient to cover both. Intermedi- 
ate or transitional types are common. 

All 9 dermoids in the present series were cystic, with 
epithelial linings varying greatly in number of layers 
and appearance of cells, and with fluid and semisolid 
contents. Hair was found in only | case. 

Dermoids or epidermoids may arise in the diploe of 
the skull or bones of the orbit and in their growth ex- 
pand both the inner and the outer table and produce 
rather characteristic defects. They may arise sub 
beriosteally or subperiorbitally and cause fossae or in- 
dentations of the bone with typical markings. These 
defects may be demonstrated roentgenographically and 
Serve to indicate the nature of the process and, in case of 
involvement of the orbit, the cause of the resulting ex 
ophthalmos. The authors’ series of 9 cases, all verified, 
illustrates the importance and nature of the bony in 
volvement in the diagnosis and treatment of these 
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growths. Five additional unmistakable cases have been 
studied, but have not yet been verified histologically. 

In their most typical form, the defects in the bone of 
the orbit produced by these tumors are revealed roent- 
genographically by sharply demarcated margins, with 
increase in the density of the bone at the border and 
diminished tissue density within the confines of the 
lesion itself. When there is associated dehiscence of 
bone, and, therefore, lack of calcium, the dark ap- 
pearance of the growth on the film is striking. 

The frontal bone was involved in 7 of the 9 cases; in 
6, the growth appeared to have arisen in the diploe of 
the bone forming the roof of the orbit. In 2 cases a 
through-and-through defect in the bone was produced, 
so that pulsation of the dura was observed at opera- 
tion. An hourglass tumor was found in 1 case, with 
portions both in the frontal fossa and in the orbit. 
The largest tumor appeared to have arisen in the diploe 
of the roof and to have grown mainly upward, to occupy 
most of the frontal fossa of that side. In several cases 
the adjacent frontal sinus was encroached upon, but in 
each instance the sinus was clear and the wall of the 
growth could be well distinguished. 

In the differential diagnosis, several conditions must 
be considered. Retention cyst or mucocele of the 
frontal sinus may be distinguished by its connection 
with the sinus and the clouded condition of the sinus 
itself. A xanthoma of the bone or an eosinophilic 
granuloma does not satisfy the criteria for dermoids, 
especially in respect to the increase in the density of the 
bone at the margins of the lesion. Invasion by a malig- 
nant tumor, meningocele, and saccular aneurysm of the 
internal carotid artery must also be kept in mind. 

Since dermoids of the orbit vary in size, position, and 
composition, and may involve neighboring structures 
and cavities, their treatment requires thorough study of 
the case and careful planning. In 6 of the 9 cases, 
direct approach through incision at the margin of the 
orbit over the presenting mass was adequate. The 
lesion was incised and evacuated, the remaining sac was 
phenolized, next treated with alcohol, and irrigated with 
saline solution. The cyst wall was then removed as 
completely as possible. Because of the toxic character 
of the contents of the cyst, aspiration not only will 
fail to improve matters but may produce intractable 
inflammation in the orbit. 


Twelve roentgenograms; 9 drawings; 7 photo- 
graphs; 3 photomicrographs; 1 table. 
THE CHEST 
Diagnostic Fluoroscopy at a Chest Clinic. W. H. 


Tattersall. Lancet 2: 974-075, Dec. 18, 1948. 

The author weighed the objections to the use of 
fluoroscopy for the diagnosis of pulmonary tuberculosis 

(1) risk of x-ray injury to the observer; (2) lack of a 
permanent record; (3) the perceptive limitations of the 
human eye in dim light-—-against the advantages and 
decided to offer the general practitioners in a town of 
100,000 a rapid fluoroscopic service. Physicians refer- 
ring patients for examination were promised a report by 
return mail 

During the first two years of operation of the clinic, 
2,008 patients were screened. Of this number, 90 per 
cent were discharged forthwith. Patients found to 
have non-pulmonary abnormalities were discharged 
and their further investigation left to their physicians. 
No patient who was passed as normal has subsequently 
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been found to have tuberculosis. Altogether 314 pa- 
tients were selected for further study, including appro- 
priate x-ray films. Of these, 83 (26 per cent) were 
found to have pulmonary tuberculosis, an incidence of 
3 per cent of the total number sent for fluoroscopy; 
in only 32 of these was the sputum test positive. Thus 
a substantial proportion of relatively early cases have 
been discovered in this way. 


Mass X-ray Examination Using Miniature Films. 
Clifton Hall. Illinois M. J. 94: 369-372, December 
1948. 

The author presents some figures as to the work of the 
Division of Tuberculosis Control of the Illinois Depart- 
ment of Public Health. In mobile x-ray surveys in the 
sixteen months beginning with January 1946, more than 
170,000 examinations were made. Among the points 
brought out are the following: 

1. Films of 35 mm., 70 mm., and 4 X 5 in. are 
equally acceptable for screening purposes. 

2. Stereoscopic miniatures are not necessary; the 
single film is entirely adequate. 

3. The survey film detects but is not diagnostic. 

4. Tuberculosis is not a disease found commonly in 
children. 

5. The prevalence of tuberculosis increases with 
age, particularly after the age of twenty. 

6. Age specific death rates increase in the older 
groups. 

7. Surveys should be confined to those above fifteen 
years of age, and the number of children be kept at a 
minimum. 

8. The survey process should be concentrated 
among industrial and other general adult population 
groups. 

9. The mass survey must not replace the standard 
X-ray examination or the medical training and ex- 
perience of the practitioner. 

Epwarp E. Levine, M.D. 
Dearborn, Mich. 


Studies of Pulmonary Findings and Antigen Sensitiv- 
ity Among Student Nurses. III. Pulmonary In- 
filtrates and Mediastinal Adenopathy Observed Among 
Student Nurses at the Beginning of Training. Lydia 
B. Edwards, Ira Lewis, and Carrol] E. Palmer. Pub. 
Health Rep. 63: 1569-1600, Dec. 3, 1948. 

This report is based on an analysis of chest radio- 
graphs and tuberculin and histoplasmin sensitivity tests 
on 12,803 student nurses in ten of the larger cities of the 
country. It is admitted that this is a highly selected 
group in which the incidence of positive findings would 
be expected to be under that of the general population 
because of the medical “‘screening’’ of applicants at the 
time of entrance into the training period. 

A reactor to tuberculin was defined as one having 5 
or more mm. of definite induration to a 0.0001 mg. dose 
of P.P.D-S (purified protein derivative), and a reactor 
to histoplasmin as one showing any erythema or pal- 
pable induration to a similar amount of 1/1,000 histo- 
plasmin. 

The pulmonary infiltrates shown radiographically 
were classified into four broad groups: (a) nodular; 
poorly circumscribed; (c) fibrotic; (d) “non 
specific.” The last group included obvious pneumonia, 
bronchiectasis, etc., clearly unrelated to tuberculosis 
and histoplasmin infection. 
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In 224 of the entire number examined, definite pul. 
monary infiltrates were demonstrable on the Origin 
radiographic studies. The percentage rate for the wr 
large part of the entire group which showed no Teaction 
to either antigen was very low, ().26 per cent, while the: 
of the positive tuberculin reactors was 3.5] per cent 
that of histoplasmin reactors was 4.98 per cent, = 
that of those reacting to both antigens was 4.68 per 
cent. 

The incidence of reactors to histoplasmin yarig: 
widely in different localities from as low as 6.3 per cent 
to as high as 53.4 per cent, while the incidence fy 
tuberculin reactors varied from 4.5 per cent to 146 per 
cent. 

In studying the relationship of nodular infiltrates ¢; 
antigen reactions, it was found that the percentage 
rate was 3.44 per cent in reactors to histoplasmin alone 
as compared with 0.41 per cent in reactors to tube. 
culin alone, and 0.05 per cent in non-reactors. 

The rates for poorly circumscribed infiltrates wer 
1.88 per cent among reactors to tuberculin alone, 0.4 
per cent among reactors to histoplasmin alone, api 
0.03 per cent among non-reactors to both antigens. 

For fibrotic infiltrates the rates were 1.22 per cen 
among reactors to tuberculin alone, 0.95 per cen 
among reactors to histoplasmin alone, and 0.07 pe 
cent among non-reactors. As would be expected 
there was no significant relation between sensitivity and 
the type of infiltrate in the ‘‘non-specific’’ group. 

There was a definite tendency for infiltrates associated 
with tuberculin sensitivity to be localized to the uppe 
parts of the lung fields, particularly those of the nodv- 
lar type. 

Thirty-eight of the entire group showed mediastinal 
adenopathy. Thirty-one of these reacted to histo 
plasmin alone, 4 to both histoplasmin and tuberculin, 
3 to neither, and none to tuberculin alone. Seventeen 
had the so-called “primary complex’’—mediastina 
adenopathy associated with parenchymal infiltrate 
Of these, 14 were reactors to histoplasmin alone, 3 
reacted to both histoplasmin and tuberculin, and again 
none to tuberculin alone. 

Twenty-three of the entire group had infiltrates of 
the poorly circumscribed type, associated with positive 
tuberculin reaction. Of these, 7 showed definite i- 
crease in the size of the infiltrate during periods of ob 
servation ranging from one to three years. 

This is an important article, particularly for thos 
doing chest survey work, and should be read in its @ 
tirety. 

Fourteen radiographs; 11 tables; 5 figures. 

BERNARD S. Kavayyjtan, M.D. 
Detroit, Mich. 


Pathogenesis of Minimal Pulmonary Tuberculosis 
A Study of 1,225 Necropsies in Cases of Sudden and 
Unexpected Death. KE. M. Medlar. Am. Rev. Tu 
bere. 58: 583-511, December 1948. 

This study details the results of examination of the 
lungs from 1,225 necropsies of individuals over twenty 
years of age dying suddenly and unexpectedly, with re 
ference to the pathogenesis of minimal tuberculous ke 
sions. Only lesions which were large enough 80 that 
they might have been expected to have caused de- 
tectable roentgenographic shadows were considered. 
Lesions were divided into primary and re-infection 
types. There were 105 persons with a single 
complex and 96 with minimal disease, either primary & 
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re-infection. The results are presented in a series of 
tables and are summarized as follows: 

1. Of the 96 persons with minimal lesions, the dis- 
ease represented a primary infection in 42.7 per cent 
and a re-infection in 57.3 per cent. Of 23 persons less 
than forty years of age, the disease was primary in 91 
per cent. Of 73 persons over forty years of age the 
disease was a re-infection in 72.6 per cent. 

9. Evidence of tuberculous lesions in one or more 
abdominal viscera was found seven times more often in 
the primary than in the re-infection group, suggesting 
that extrapulmonary tuberculosis may be expected 
more often in persons with primary than with re-in- 
fection disease. 

3. The gross appearances are similar for both 
primary and re-infection lesions, indicating that it is 
not possible from roentgenographic shadows to dif- 
ferentiate between the two. 

4. In the group analyzed, only 13.8 per cent rep- 
resented completely healed disease. Shadows caused 
by tuberculous disease should not be interpreted as 
“healed” if there are scattered small calcific densities, 
for the majority of such lesions also contain caseous 
areas of tuberculous pneumonia. 

Nine roentgenograms; 10 
graph; 5 tables. 


photomicrographs; 1 
L. W. PauL, M.D. 
University of Wisconsin 


Tuberculosi: Among Philadelphia Foodhandlers. 
Katharine R. Boucot and Martin J. Sokoloff. Am. 
Rey. Tuberc. 58: 684-692, December 1948. 

This article details the results of a survey for tuber- 
culosis among the food handlers of Philadelphia. Ap- 
proximately 32,000 persons were examined during a 
ten-month period; 70-mm. photofluorograms were ob- 
tained on all individuals and interpreted by a radiol- 
ogist. The prevalence of re-infection tuberculosis was 
2.3 per cent, being slightly higher in the whites than in 
the non-whites. Complete follow-up studies of all 
persons whose photofluorograms were interpreted as 
indicating tuberculosis or suspected tuberculosis con- 
firmed the impression of tuberculosis in 76 per cent. 
The remainder were found to have non-tuberculous 
disease or no abnormalities whatsoever, or are still 
diagnostic problems. 

Two roentgenograms; 3 charts; 2 tables. 

L. W. Paut, M.D. 
University of Wisconsin 


Coccidioidomycosis. Persistence of Residual Pul- 
monary Lesions. H. E. Bass, A. Schomer, and R. 
Berke. Arch. Int. Med. 82: 519-528, December 1948. 

The primary purpose of this article is to present data 
on a series of 20 patients residing in New York City 
with protracted residual lung lesions of coccidioido- 
mycosis and to discuss the pitfalls in the diagnosis. 
The patients were veterans of World War Il who had 
returned to civilian life. In the majority of instances 
the diagnosis of pulmonary coccidioidomycosis had been 
made prior to discharge from military service. Thir 
teen of the more representative cases are described. 

Several pertinent observations were made in this 
study: 

1. The residual pulmonary lesions were of all 
types, ie, nodular densities, cavities, mottled infiltra 
tions, fibrosis, pleural effusion, and calcification. 

2. These residual lesions characteristically showed 
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little or no change over a period of observation of from 
two to five years. 

3. All patients gave a history of residence in an 
endemic area, varying from three months to two years. 

4. Skin sensitivity to coccidioidin diminished with 
the lapse of time. 

5. A negative reaction to the coccidioidin skin test 
was misleading in the presence of a disseminating le- 
sion. In such an instance, the failure to react to coc- 
cidioidin was presumed to be related to anergy. Sero- 
logic examination is usually diagnostic, however, and can 
often be confirmed by recovery of the spherules in a 
tissue biopsy, from sputum, or from draining sinuses. 

6. In cases of cavity formation, no evidence of 
bronchogenic spread or of seeding to other parts of the 
lung fields, such as occurs commonly in tuberculosis, 
was observed. 

7. The resemblance of the residual pulmonary le- 
sions to those in tuberculosis was striking. In several 
of the cases, a diagnosis of tuberculosis had been made 
after the patient's return to civilian life, usually after a 
routine chest survey or pre-employment roentgeno- 
scopic examination. In a number of instances, a positive 
reaction to both the tuberculin and the coccidioidin 
skin test made diagnosis difficult. In such cases a pre- 
sumptive diagnosis of coccidioidomycosis was made on 
the following evidence: (a) history of exposure in an 
endemic area; (+) roentgen evidence of a pulmonary 
lesion, usually a solitary cavity or nodular density, 
which showed no change after months of observation; 
(c) indication of an identical lesion in the roent- 
genogram taken on separation from military service; 
(d) a positive reaction to the coccidioidin skin test; 
(e) absence of tubercle bacilli. 

8. Almost all the patients in the series were asymp- 
tomatic. The notable exceptions included a patient 
with a cavity who had recurrent hemoptyses, a patient 
with pleural effusion, and the single patient with dis- 
seminated disease. 

Six roentgenograms; 1 photograph. 


Segmental Distribution of Bronchiectasis. H. E. 
Counihan. Irish J. M. Sc., pp. 731-737, November 
1948. 

The distribution of bronchiectasis, as revealed by 
adequate bronchograms, was studied in 149 cases 
The lower lobes were, as usual, the most frequently in 
volved. Right middle lobe and left lingular bron- 
chiectasis were often associated with the lower lobe 
ectasia. The point is made that frequently the dorsal 
segments of the lower lobes are uninvolved (in 46 per 
cent of cases on the left side, 56 per cent on the right) 
and should not be resected. The author 'also men 
tions the occasional occurrence of ectasia of the pectoral 
segment of the upper lobe, requiring resection 

Four roentgenograms: 8 tables. 

Paut W. Roman, M.D. 
Baltimore, Md. 


Rheumatic Pneumonitis in Childhood. Harold B. 
Levy, John D. Coffey, and Charles E. Anderson, Ir. 
Pediatrics 2: GSS-698, December 1948 

Six cases of fatal rheumatic pneumonitis in children 
are presented, with autopsy findings in 5. In each of 
the 6 cases, it was felt that the clinical and pathologic 
findings justified the conclusion that the rheumatic 
pneumonitis was the major, if not the primary, cause ol 
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death, either by impairment of the respiratory system 
alone or by adding further to the load of an already 
dangerously impaired cardiac mechanism. 

During the course of rheumatic fever in childhood, 
especially in the initial attack, one must be constantly 
alert in an effort to discover the presence of widespread 
pulmonary involvement, as it would appear to have a 
grave prognostic significance. 

The roentgen appearance of rheumatic pneumonitis is 
not appreciably different from pulmonary congestion, 
except for its transient character. The examination is 
chiefly of value in differentiating the condition from 
bacterial and primary atypical pneumonic consolida- 
tions. 

Four photomicrographs; 1 table. 


Problem of the Solitary Lung Tumors. Donald 
Brian Effler, Brian Blades, and Edward Marks. Sur- 
gery 24: 917-928, December 1948. 

Roentgen examination of the thorax in apparently 
normal individuals, as in the Armed Forces and in pre- 
ventive medicine, has led to the diagnosis of increasing 
numbers of asymptomatic intrathoracic tumors. The 
authors present 24 cases of solitary asymptomatic lung 
neoplasms which were picked up on routine roentgen 
examinations of the chest, with subsequent operation. 

- Many doctors are reluctant to consider a patient with 
an asymptomatic lung tumor as a candidate for surgery, 
and the belief that solitary round masses in the lung 
fields are harmless is unfortunately widespread. How- 
ever, in this series approximately 15 per cent of the 
tumors proved to be malignant, though all were con- 
sidered benign preoperatively. 

The question of proper diagnosis is difficult and can 
be answered only by tissue study of the entire lesion. 
With the continued improvement of surgical and anes- 
thetic technic, exploratory thoracotomy has become an 
accepted procedure in all age groups. There seems to 
be little justification for overlooking the only certain 
method of diagnosis and treatment in the management 
of these tumors. 

Eleven roentgenograms; 2 photographs; 1 table. 

Epse- S. Reep, M.D. 
Louisville, Ky. 


Death Following Bronchography. Report of a Case. 
James A. Harrill and William B. Alsup. Ann. Otol., 
Rhin. & Laryng. 57: 1088-1098, December 1948. 

A case of death following the injection of iodized oil 
for bronchography is reported. The patient was a 
two-year-old boy whose chief complaints were cough, 
asthma, and frequent attacks of difficulty in breathing. 
Roentgenography showed a non-specific pneumonitis 
in the right base. Bronchoscopy revealed no abnor- 
mality beyond a mild hyperemia of the trachea and the 
main bronchi. Ten cubic centimeters of iodochloral 
were introduced through the bronchoscope without im- 
mediate incident other than the occurrence of cyanosis 
for forty seconds after about half the oil had been in- 
troduced. This subsided promptly, and the procedure 
was completed. The bronchial tree was well filled with 
oil except in the upper lobes. No evidence of bron- 
chiectasis or abscess was obtained. 

Thirty minutes after instillation of the oil, cyanosis 
developed rapidly, convulsive movements of all ex- 
tremities occurred, respiration became rapid and 
labored, and death ensued in fifteen minutes, in spite 
of resuscitory measures. Tracheotomy was done, but 
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the heart had stopped beating before the trache m 
opened. It contained no secretion. ; 
Autopsy revealed no free fluid nor adhesions in the 
pleural cavities. The heart contained no oil por ai 
No thrombi were present in the pulmonary vessel: 
Both lungs were pink and homogeneous. No obstny. 
tion was found in the larger bronchi. Microscopie s 
tions of the right lung showed considerable atelectas, 
Within the bronchi and alveoli were large mononucles; 
cells containing red-staining fat. The trachea pre. 
sented minimal edema. The final diagnosis was }; 
lateral peribronchiolitis; interstitial pneumonitis; op, 
gestion of the kidneys; congestion of the spleen. 

A review of the literature revealed other cases of p 
action following instillation of iodized oil into th 
tracheobronchial tree, both fatal and non-fatal, 4) 
though the mechanism of death in many of the cases: 
not known, the presence of hypersensitivity to some gop. 
stituent of the iodized oil is believed to exist, and th 
fatality here reported is thought possibly to have bee, 
due to this cause. There is no known test to pre-deter. 
mine sensitivity to this medium. 

It is concluded that bronchography should not 
undertaken in an acutely ill patient or in the presence g 
demonstrable areas of pneumonitis. Precautions tok 
taken to guard against respiratory embarrassment ip 
cases of sensitivity include the immediate availability oj 
bronchoscopic means of removing the injected oi 
Oxygen must be administered through the bronchoscope 
and under positive pressure. The stomach should & 
washed with salt solution if a roentgenogram reveals 
swallowed oil. Barbiturates may be administered in- 
travenously for convulsions, adrenalin intramuscularly 
for its effect on the allergic reaction, and respiratory 
stimulants as indicated. 

Two roentgenograms. STEPHEN N. Tacer, M.D. 

Urbana, Ill. 


An Angiographic Study of the Form and Function of 
the Remaining Lung After Pneumonectomy. Harold 
Neuhof and Robert A. Nabatoff. J. Thoracic Sur 
17: 799-808, December 1948. 

There is a difference of opinion concerning what hap- 
pens to the remaining lung following pneumonectomy 
Regeneration observed in young animals after pnev- 
monectomy has as yet not been found in children. I 
adults some measure of hyperdistention of the lung and 
dilatation of the blood vessels is believed to occur, as 
sociated with mediastinal displacement. This, a 
cording to one group, interferes with function; accord: 
ing to another group, it does not. Almost all agret 
that a marked mediastinal shift causes compensatory 
changes in blood vessels and parenchyma and results a 
reduction in function, especially in older people. Con 
sequently some advocate thoracoplasty to prevent o 
correct the mediastinal shift. 

The authors studied 12 patients, chiefly in the olde 
age group, who had undergone pneumonectomy for 
malignant tumors, but not thoracoplasty. The post- 
operative interval varied from six months to ten years. 
Angiograms were obtained according to Sussman s 
technic for angiocardiography. Six representative 
angiograms are reproduced in the article. 

The authors conclude that there is no significant 
abnormality in size, shape, or distribution of the va 
cular pattern in the remaining lung after pneumontt 
tomy. Moderate displacement of the mediastinum asl 
great vessels occurred often in these cases, in which 9 
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thoracoplasties were done. No clinical evidence of re- 
duced pulmonary function was found. The expansion 
of the remaining lung, as judged by the vascular pattern, 
was not as great as has been described. No alteration 
in size or evidence of thrombosis in the stump of the re- 
sected pulmonary artery was observed. 
O. Pererson, M.D. 
University of Minnesota 


Laminagraphy Following Thoracoplasty. Alessandro 
Piazza. Radiol. med. (Milan) 34: 753-768, Decem- 
ber 1948. (In Italian) 

The author, having studied 50 cases in which thoraco- 
plasty was done, using plain films and laminagraphic 
films, discusses the advantages and limitations of the 
laminagraphic method. Of special interest are the 
excellent laminagraphs of cross-sections of the chest ob- 
tained according to the method of Professor Vallebona. 
This method has been in clinical use for about two 
years, and the radiographs show transverse horizontal 
views at various levels of the thoracic cage. 

Twenty-five illustrations. 

CESARE GIANTURCO, M.D. 
Urbana, 


Gastric Cyst of the Mediastinum. Adrian A. Ehler 
and Susanna Atwell. J. Thoracic Surg. 17: 809-820, 
December 1948. 

The authors report one case of gastric cyst of the 
mediastinum and some statistics on the total cases re- 
ported to date, which number 27. Nineteen of the pa- 
tients were infants under one year and only 2 were over 
fifteen years of age. This indicates that the lesion 
usually causes death early in life and hence should be 
removed. 

The symptoms result largely from pressure on neigh- 
boring structures. Thus dyspnea, cough, and dys- 
phagia are common complaints. Hemoptysis and 
hematemesis and melena may be present when the 
cyst communicates with the esophagus or trachea. 

The roentgen examination is the most valuable diag- 
nostic procedure. In 21 of the 27 cases, the mass pro- 
jected into the right chest from the posterior superior 
mediastinum. In certain cases it may be advisable to 
aspirate the lesions preoperatively, as a diagnostic pro- 
cedure. If hydrochloric acid is present, the nature of 
the lesion is established. 

Total removal is considered the best treatment. 

The authors’ patient was a boy of 15 months. He 
had had difficulty eating and slight cough for two 
months and had passed several tarry stools. Massive 
hemorrhage of red blood from the mouth and rectum 
followed. The child preferred lying on the right side. 
Earlier roentgenograms showed a mass on the right side 
superiorly and medially, and subsequent films showed a 
fluid level in the mass. The tumor was aspirated and 
hydrochloric acid was found. The lesion was success- 
fully removed. It measured 14 X 5.0 X 1.5 cm. and 
showed typical gastric mucosa grossly and micro- 
scopically, An ulcer 0.5 cm. in diameter was present 
in the upper end of the mass. Recovery was complete 

Three roentgenograms; 2 photographs; 2 photo 
micrographs. O. Pererson, M.D. 

University of Minnesota 


Symposium on Anomalies of the Heart. Pulmonary 
Stenosis: Tetralogy of Fallot. Robert L. Parker. M. 
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Clin. North America 32: 855-877, July 1948. Clinical- 
Pathologic Correlation of Some Less Common Cyanotic 
Congenital Cardiac Defects in Infants. James W. 
DuShane. Ibid., pp. 879-894. Atrial Septal Defects. 
Thomas J. Dry. Ibid., pp. 895-910. Variations in the 
Clinical and Pathologic Picture of Patent Ductus Ar- 
teriosus. Howard B. Burchell. Ibid., pp. 911-923. 
Anomalies of the Derivatives of the Aortic Arch Sys- 
tem. Jesse E. Edwards. Ibid., pp. 925-949. 

Parker reports 4 cases of pulmonary stenosis. The 
first 2 cases, in children three years of age, illustrate the 
typical clinical features of pulmonary stenosis of the 
tetralogy of Fallot type, i.e., cyanosis, secondary poly- 
cythemia, clubbing of the fingers and toes, and dyspnea 
on exertion, without enlargement of the heart. In the 
first child a successful result was obtained from a 
Blalock-Taussig anastomosis. In the second case, 
transient episodes of severe anoxemia with loss of 
consciousness were the prominent clinical feature. 
Pneumonia developed, and the child died shortly after 
hospital admission. Death was due primarily to 
anoxemia, the pneumonic process being a terminal 
phenomenon. Autopsy revealed the usual anatomic 
changes found in the tetralogy of Fallot, with the sub- 
pulmonic third ventricle clearly shown. 

The third case, in a woman of twenty-four, with a 
minimal degree of incapacity, illustrates the adapt- 
ability of the circulation when the degree of stenosis is 
not severe. The fourth case, in a man of twenty-six, is 
of unusual interest not only because of the finding of 
pulmonary stenosis with intact ventricular septum but 
also because of a complicating brain abscess, to which 
death was due. 

Seventeen illustrations, including 5 roentgenograms. 

DuShane presents 4 cases, all of which came to 
necropsy, to demonstrate different types of uncommon 
congenital malformations of the heart. The first case 
was an atresia of the mitral valve with rudimentary left 
ventricle, patent foramen ovale, and ventricular septal 
defect; the second, aortic atresia with intact ventricular 
septum, patent foramen ovale, and patent ductus ar- 
teriosus; the third, atresia of the tricuspid orifice with 
rudimentary right ventricle, patent foramen ovale and 
ventricular defect; and the fourth, complete trans- 
position of the aorta and pulmonary artery with patent 
ductus arteriosus and a defect in the membranous por- 
tion of the ventricular septum. 

Clinical and pathological features of the cases are 
correlated in an effort to clarify the altered physiology 
and to emphasize the diagnostic features of mitral 
atresia, aortic atresia, tricuspid atresia, and trans- 
position of the great vessels. The presence of cyanosis 
and the configuration of the heart on roentgenographic 
and roentgenoscopic examination provide the most ac- 
curate means of evaluation. Cardiac murmurs are of 
no importance in differentiating these anomalies in in- 
fancy, and the electrocardiogram is of little aid except 
in tricuspid atresia, in which the left axis deviation is 
diagnostic. 

Four roentgenograms; 4 drawings; 5 electrocardio- 
grams; 9 photographs of specimens. 

Dry states that among congenital cardiac anomalies 
the incidence of atrial septal defects is rather high, even 
if one excludes cases in which the opening in the inter- 
atrial septum is merely large enough to permit the in- 
sertion of a probe and cases in which the opening is too 
small to produce secondary effects. A review of 133 


cases of all types of congenital anomalies of the heart 
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and great vessels seen at the Mayo Clinic revealed 25 
in which the atrial septal defect was large enough to pro- 
duce symptoms. Eighteen of the 25 patients were fe- 
males. Five cases of atrial septal defect are presented 
here, one with easily recognizable physical signs but 
with relatively mild symptoms; the second with in- 
capacitation due to limited cardiac reserve and to many 
functional symptoms, with sudden and unexpected 
death; the third complicated by paroxysmal tachy- 
cardia with sudden death; the fourth complicated by 
cerebral abscess; and the fifth complicated by rheu- 
matic mitral stenosis (Lutembacher’s syndrome), auric- 
ular fibrillation, and congestive heart failure, with 
sudden death. 

Three roentgenograms; 6 electrocardiograms; 2 
photographs of specimens. 

Burchell discusses the variations in the clinical and 
pathologic picture of patent ductus arteriosus and pre- 
sents 2 illustrative cases. He draws attention to the 
irreversible changes that may occur in the pulmonary 
vascular tree or in a hypertrophied left ventricle, which 
may limit the completeness of the surgical cure if treat- 
ment has been long delayed. 

Edwards describes and illustrates with drawings 
those anomalies of the derivatives of the aortic arch 
system which may interfere with the function of either 
the esophagus or the trachea. (Persistent patent duc- 
tus arteriosus and coarctation of the aorta are not in- 
cluded.) He divides malformations of the aortic arch 
derivatives into two main groups depending upon 
whether the ductus arteriosus (the term ‘‘ductus arter- 
iosus”’ is used interchangeably with the term “‘ligamen- 
tum arteriosum’’) takes its origin from the left pul- 
monary artery or from the right pulmonary artery. 

Sixteen drawings. 


Combined Use of Angiocardiography and Cardiac 
Catheterization in the Diagnosis of Congenital Anoma- 
lies of the Cardiovascular System. Arnold L. Johnson 
and Donald L. McRae. Pediatrics 2: 643-651, De- 
cember 1948. 

The findings on cardiac catheterization and angiocar- 
diographic examination of 3 cyanotic children with 
congenital anomalies of the heart and great vessels are 
presented to demonstrate the value of these procedures, 
particularly in elucidating problems connected with the 
pulmonary artery. A fourth case, in which the diag- 
nosis is not entirely clear, illustrates the relationship 
between the two methods. The patient was an eight- 
year-old Negro boy with a mediastinal mass and a 
history of heart murmur from birth and moderate re- 
duction in exercise tolerance. This case shows evidence 
of pulmonary vein drainage into the superior vena 
cava. The question is raised as to whether the mass in 
the mediastinum represents an aneurysm of the superior 
vena cava or of a pulmonary vein, perhaps at the site 
of entry into the superior vena cava. No explanation 
can be offered for the left portion of the mass, which 
was not entered by dye or catheter. 

Fifteen roentgenograms; 3 tables. 


Familial Interauricular Septal Defect with Mitral 
Stenosis _.(Lutembacher’s Syndrome). Sanford R. 
Courter, Benjamin Felson, and Johnson McGuire. 
Am. J. M. Sc. 216: 501-508, November 1948. 

Observations are reported on sisters, aged 21 and 26, 
with the typical physical and roentgenologic features of 
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interauricular septal defect with mitral stenosis (Lutem. 
bacher’s syndrome). No such familial occurrence wi 
been previously reported. 

Each of the sisters gave a history of chronic cardiac 
disease, rheumatic fever, and retarded development 
Characteristic physical findings of bulging left Precor. 
dium, increased pulmonary pressure (accentuated P2) 
systolic murmur over the pulmonic area, and the typical 
diastolic rumble of acquired mitral stenosis were foung 
Both patients were hypotensive. Roentgenologic find. 
ings were: (1) right-sided cardiac enlargement, (2 
prominent pulmonary conus, (3) hilar prominence ané 
“hilar dance,”’ (4) small left ventricle, and (5) small tp 
hypoplastic aorta. 

Conspicuous in Lutembacher’s syndrome js th 
absence of marked left auricular enlargement, since the 
defect acts as a safety valve in releasing the increased 
pressure within the left auricle resulting from the mitral 
valve stenosis. 

A chest film, electrocardiogram, and phonocardjo. 
gram are reproduced for each case. 

JAMES ALLAN Reap, M_D. 
The Henry Ford Hospital 


Visualization of the Aorta and Its Branches by Retro- 
arterial Diodrast Injection. Thomas H. Burford and 
Merl J. Carson. J. Pediat. 33: 675-687, December 
1948. 

A method of retro-arterial diodrast injection for the 
visualization of anomalies or disease of the aorta and 
its immediate branches is presented. Utilization of the 
left common carotid artery has proved satisfactory in 8 
cases studied (all in children or young adults). This 
method provides a safe, dependable, and effective means 
of diagnosing questionable cases of patent ductus ar- 
teriosus, coarctation of the aorta, and aortic arch 
anomalies, and is useful in proving or disproving selected 
cases of aneurysm. 

The technic includes general ether anesthesia, skin in- 
cision, dissection of the common carotid artery, placing 
of silk ligatures about the artery to prevent extravasa- 
tion of blood and cephalad flow of the diodrast, rapid 
injection of 50 c.c. of 70 per cent diodrast through a 
cannula, roentgenographic exposures in the right poste- 
rior oblique position, and closure of the incisions of the 
artery and skin. 

Arteriograms from six cases; 1 drawing. 

RoBERT LARNER, M.D. 
Baltimore (Md.) City Hospitals 


THE DIGESTIVE SYSTEM 


Radiographic Pneumoperitoneum in Acute Perfora- 
tions of the Gastrointestinal Tract. Stanley A. Kom- 
blum. New York State J. Med. 48: 2726-2728, Dec. 
15, 1948. 

Some confusion exists in the literature in relation to 
the frequency of pneumoperitoneum after perforation 
of the gastro-intestinal tract. The author surveyed all 
the cases of gastro-intestinal perforation seen on the 
ward services at Mt. Sinai Hospital (New York) from 
1933 to 1945. Unfortunately, among 322 cases, films 
were obtained in only 87. 

The most frequent sites of perforation were, in order, 
the appendix, stomach, duodenum, large bowel, and 
jejunum and ileum. The percentage of cases showing 
free air were as follows: stomach, 59.3 per cent (27 
X-ray examinations); duodenum, 70.4 per cent (27 
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x-ray examinations); large bowel, 63.6 per cent (il 
x-ray examinations). Of 14 cases of appendiceal per- 
foration for which films were obtained, only 1 showed 
pneumoperitoneum, and of 8 cases involving the jeju- 
num and ileum, only 3 were positive in this respect. 
These figures are too small for significant conclusions. 

The series was analyzed from the standpoint of the 
interval between onset and time of filming and the size 
of perforation. Neither of these factors played any sig- 
nificant part in determining whether pneumoperito- 
neum would be demonstrated. 

It would be interesting if other hospitals with large 
numbers of cases would contribute their findings. This 
is a question which one is asked frequently, so it is well 
to have up-to-date figures. 
Three tables. 


Zac F. Enpress, M.D. 
Pontiac, Mich. 


Gastroscopic Diagnosis of the Location and Extent of 
Gastric Cancer. C. Wilmer Wirts. Gastroenterology 
11: 861-872, December 1948. 

This is a study of 57 patients with gastric cancer, 
40.2 per cent of whom showed either primary or 
secondary involvement of the cardia. All patients were 
subjected to roentgen as well as gastroscopic examina- 
tions. In 10 patients, or 17.5 per cent, malignant in- 
volvement of the cardia was recognized by gastroscopy 
alone. Of the 6 cases with a primary lesion, 5 were 
diagnosed by gastroscopy only. (The reviewer noted 
that a stomach lesion had been suspected by a radiolo- 
gist in 3 of these 5 cases. In 1 of the other 2 cases the 
radiologist did not feel that a neoplasm was ruled out.) 
In 5 cases secondary extension of lesions to the cardia 
was not evident upon roentgen examination. 

The author emphasizes that if obstruction is en- 
countered at the cardia during gastroscopy, further in- 
vestigation is necessary before concluding that such ob- 
struction is due to cardiospasm. 

An accurate preoperative recognition of the location 
and extent of gastric cancer is essential to proper treat- 
ment, particularly if total gastrectomy is to be per- 
formed effectively. 

Three illustrations, including 1 roentgenogram; 5 
tables. C. R. PerryMAN, M.D. 

Baton Rouge, La. 


Idiopathic Megaduodenum: Report of a Case. J. 
E. McClenahan and Bernard Fisher. Am. J. Digest. 
Dis. 15: 414-416, December 1948. 

A dilated duodenum may be caused by congenital 
bands, aberrant vessels, or faulty rotation. It may 
also be secondary to adhesions from cholecystitis or 
operation, carcinoma, tuberculosis, or syphilis. Ob- 
struction by tumors may also cause dilatation. In the 
case reported here, no cause for the condition was found. 

A twenty-three-year-old white male complained of 
feeling tired and weak. He had been having tarry 
stools for some time, and on one occasion had vomited 
blood. X-ray examination revealed a markedly dilated 
duodenum with an ulcer just distal to the pylorus. 
Operation was performed and the roentgen observations 
were confirmed. 

This was the only case of idiopathic megaduodenum 
seen in the last twenty-five years among 250,000 ad- 
missions and 3,500 autopsies. 

Two roentgenograms. JosepH T. Danzer, M D. 
Oil City, Penna. 
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Pre-Operatively Diagnosed Ileus Due to Gall Stone- 
Egan Norinder and Roland Gay. Acta radiol. 30: 
479-491, Dec. 31, 1948. 

The authors add 5 cases of preoperatively diagnosed 
gallstone ileus to the literature. Two cases presented 
the symptom triad of ileus, fistula, and stone in the 
bowel on the plain film, so that no further roentgen ex- 
amination was necessary. Three cases showed none of 
these signs in plain films but were diagnosed with the 
aid of a small contrast meal. 

Air in the biliary tree is not in itself pathognomonic of 
gallstone ileus, even in the presence of an ileus. 

Nothing new is added by this paper, but the material 
is well presented and the illustrations are informative. 

Nine illustrations. M. M. MAnaLan, M.D. 
Indiana University 


Polypoid Lesions of the Colon and Rectum. Robert 
A. Scarborough and Russell R. Klein. Am J. Surg. 76: 
723-727, December 1948. 

Three important questions arise upon the discovery of 
any polypoid lesion of the colon and rectum: (1) Is 
this a single lesion or is it a manifestation of a patho- 
logic process which also involves some other portion 
of the colon? (2) Is the lesion benign, premalignant, 
or malignant? (3) What is the proper treatment? 
The authors discuss these problems based upon their 
experience in a series of 458 patients in whom the orig- 
inal clinical investigation revealed presumably be- 
nign polypoid disease. 

The incidence of polyps in males in the present series 
was 10 per cent greater than in females. The age of 
the patients ranged from five days to ninety-four years. 
Sixty-four per cent of the patients were found to have a 
single polyp, 31 per cent had from two to ten polyps, 
and 5 per cent had diffuse polyposis of the colon. The 
diagnosis of a single polyp was accepted only after 
thorough investigation by barium and an air-contrast 
examination following proctoscopy. 

The problems of roentgen diagnosis of polypoid le- 
sions beyond reach of the proctoscope are emphasized 
Barium enema examination has a diagnostic accuracy of 
about 90 per cent in well advanced carcinoma of the 
colon. In demonstration of benign polyps this figure is 
greatly reduced, even with the valuable adjunct of air- 
contrast examination. Often two or more examinations 
are necessary before it is possible to show the lesion re- 
sponsible for gross blood in the stool. 

The presence of gross blood in the stool is frequently 
attributed to diverticulitis of the colon, and demonstra- 
tion of diverticula by barium enema is commonly con- 
sidered adequate evidence for this conclusion when 
sigmoidoscopic and x-ray examination have not dis- 
closed the presence of ulcerative disease or carcinoma 
While it is true that bleeding can occur in diverticulitis, 
in the authors’ experience such bleeding usually has 
been found to be due to a coexisting adenomatous neo- 
plasm. In 16 patients with a previous diagnosis of 
diverticulitis as the cause of rectal bleeding, removal 
of polypoid tumors of the colon brought an end to the 
bleeding although diverticular disease was still present 

Differential diagnosis is largely dependent upon roent- 
gen examination of the colon. The presence of di- 
verticula, and particularly distortions resulting from 
diverticulitis, greatly increase the difficulty of demon- 
stration of polypoid lesions. This is sometimes impos- 


sible even with repeated examinations and use of the air- 
contrast technic. 


In such instances the continued 
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evidence of blood coming from above the reach of a 
proctoscope is sufficient indication for exploratory 
laparotomy and thorough search for a probable poly- 
poid tumor. 

Proper treatment is dependent upon accurate deter- 
mination of the presence or absence of malignancy. 
Pathologic examination of the entire polyp is desirable 
for accurate diagnosis. In this series, excluding cases 
of diffuse polyposis, 211 polyps in 112 patients were de- 
stroyed by electrodesiccation through a proctoscope; 
326 polyps in 182 patients were removed by diathermy 
snare and examined microscopically. Thirteen of 
these were found by microscopic examination to have 
undergone definite malignant change. Of these 13, 9 
were submitted to radical resection, and in 3 residual 
carcinoma was demonstrated in the perirectal tissue or 
regional lymph nodes. In 4 patients local excision of 
adenomatous polyps with small areas of malignant 
change and long pedicles was carried out. Single 
grossly benign polyps were removed by colotomy in 37 
patients; 12 of these 37 polyps showed definite malig- 
nant change on microscopic examination. 

Removal of a polyp or resection of a carcinoma does 
net end the responsibility of the surgeon. Periodic 
sigmoidoscopic examination should be done and roent- 
gen studies should be made whenever signs or symptoms 
suggest the possibility of a new lesion. 


Acute Obstruction of the Colen with Special Ref- 
erence to Factors of Mortality. Marshall L. Michel 
and Emit L. McCafferty. Arch. Surg. 57: 774-788, 
December 1948. 

Acute obstruction of the large bowel is a rather un- 
common, highly fatal form of intestinal obstruction. 
The high mortality is due in part to the poor condition 
of many of the patients, whether from advanced age or 
from the chronic primary disease, often cancer. But 
another basic reason for this high mortality is the fail- 
ure to distinguish the condition from acute small bowel 
obstruction, which has a very different therapeusis. 
This distinction can be made by the more frequent and 
accurate use of roentgenography, particularly following 
a barium enema. A flat plate alone seldom locates the 
obstruction, while a barium enema study usually does: 
this was in fact the case in 32 of 37 patients in whom the 
enema examination was used by the authors. Barium 
by mouth is contraindicated. 

Conservative and temporizing measures are highly 
dangerous; the surgical attack should not be delayed. 
Except in the case of volvulus, it is better not to touch 
the causative lesion at the initial operation; indicated 
treatment of this should be deferred until recovery from 
the obstructed state 

Six charts Lewis G. Jacoss, M.D. 

Oakland, Calif. 


Traumatic Rupture of the Choledochus, Associated 
with an Acute Hemorrhagic Pancreatitis and a Bile 
Peritonitis. N. Frederick Hicken and Vernon L 
Stevenson. Ann. Surg. 128: 1178-1183, December 
1948. 

An interesting case report of a ruptured common duct 
in a 7-year-old boy is presented. The lesion occurred 
when he received a crushing injury to the upper ab- 
domen, with compression of the impinged viscera 
against the lumbar spine. A week later he was acutely 
iil, with severe paraumbilical pain, nausea, vomiting, 
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progressive jaundice, and temperature of 104g° F 
There were marked tachycardia and tachypnea, bi. 
lateral pleural effusion, ascites, and intense acidosis 
Emergency supportive measures were instituted, ani 
abdominal paracentesis recovered 3,000 c.c. of clear 
golden bile, which was sterile. Laboratory findings 
showed an anemia, leukocytosis, acholic stools, and 
choluria. 

Following intensive preoperative care, la 
was done; 2,300 c.c. of normal bile being aspirated 
from the peritoneal cavity and 2,100 c.c. from the lesser 
omental sac. A cholangiogram made with the patient 
on the operating table revealed a complete block at the 
ampulla of Vater, with a trickle of diodrast through g 
laceration on the posteromedial wall of the common 
bile duct. It was felt that the obstruction was due to 
traumatic edema of the pancreas. A large rubber 
catheter was inserted into the gallbladder to decompress 
the biliary tree, and a Penrose drain was placed in the 
lesser omental bursa. The laceration in the common 
duct was not disturbed. 

A postoperative cholangiogram a week later showed 
persistent obstruction of the ampulla, but no leak from 
the common duct. A third study, a week later, re. 
vealed relief from the obstruction, and decompression 
was discontinued. Recovery was uneventful. 

The authors conclude that lacerations of the choledo- 
chal wall will heal spontaneously providing the extra- 
hepatic ductal system is kept decompressed by e- 
ternal drainage. Progress of healing and return of 
normal function are determined by serial cholangio 
grams. 

One drawing, two roentgenograms. 

Epwarp E. Levine, M.D. 
Dearborn, Mich. 


Extensive Visceral Diverticulosis. David Fiske an 
Leonard M. Asher. J. A. M. A. 138: 1153-1155, 
Dec. 18, 1948. 

Diverticulosis involving a hollow viscus is not an un 
common medical observation, but the existence o 
multiple diverticula of numerous viscera is infrequent 
The authors’ patient, a 52-year-old white man, had « 
diverticulosis involving the stomach, duodenum 
jejunum, ileum, urinary bladder, and urethra, but 
without diverticulosis of the colon, which is the hollow 
organ most frequently affected by this condition. As 
sociated with the diverticulosis were multiple abdominal 
wall hernias. 

Theories of the formation of diverticula are briefly 
discussed, and literature on their occurrence & 
reviewed. This case is thought to represent a clinical 
entity based upon weakness of both smooth as¢ 
striated muscle. 

Three roentgenograms. M. M. Ficvey, 
University of Michigan 


THE MUSCULOSKELETAL SYSTEM 


Polyostotic Fibrous Dysplasia of Bone. H. Brooke 
Canad. M. A. J. 59: 555-557, December 1948. 

The author presents two cases of fibrous dysplasia 
bone and discusses the diagnosis and differential dat 
nosis of this relatively new entity with which the 
radiologist is being more frequently confronted. ; 

The radiographic findings must be considered in the 
light of the clinical information at hand “and thes 
only should we venture on anythi..g other thas a dé 
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ferential diagnosis.” The cystic appearance of the 
bony lesions most closely simulates osteitis fibrosa 
which is usually differentiated by means of 
calcium and phosphate blood levels. The slow pro- 
gression of the process, usually with a history of in- 
jury, as well as the precocious menstruation and hy- 
perpigmentation mentioned by Albright as occurring 
in severe forms of the disease in children, further aid in 
its identification. 

The appearance of a biopsy specimen is fairly char- 
acteristic, showing a replacement of normal bony 
architecture by fibrous connective tissue and osteoid 
tissue, with both osteoblasts and osteoclasts. Histo- 
logically, the condition is frequently confused with os- 
sifying fibroma. 

Polyostotic fibrous dysplasia has a much brighter 
prognosis, fortunately, than most of the conditions 
with which it is confused and, for this reason, it is well 
to keep it in mind as a possibility. 

Six roentgenograms. RoperT H. Leamine, M.D. 
Jefferson Medical College 


Ollier’s Dyschondroplasia. Thomas G. Potterfield 
and Juan Gonzalez. J. Pediat. 33: 705-709, Decem- 
ber 1948. 

A case of Ollier’s dyschondroplasia is reported in a 
three-year-old girl. The humerus, radius, femur, tibia, 
scapula, os pubis, first metatarsal, and phalanges on the 
right were involved. The left side was not affected. 

The x-ray appearance was that of non-ossified areas 
of rarefaction alternating with areas of normal bone. 
These non-ossified areas were arranged both longitudi- 
nally and obliquely in relation to the shaft and involved 
both the cortex and medullary space. 

The disease is the result of failure of ossification of the 
cartilage in the diaphysis. Non-ossified cartilage may 
proliferate normally but occasionally may undergo in- 
dependent growth, with the formation of large tumors 
and attendant deformity. Since the condition often 
occurs close to the epiphysis, it frequently causes dis- 
turbances in growth. 7 

The only known treatment of value is proper ortho- 
pedic management of the resulting deformities. 

Eight roentgenograms. EuGENE P. Kutz, M.D. 

Baltimore (Md.) City Hospitals 


Roentgenologic Picture of Congenital Syphil's, Es- 

pecially in Infancy. P. Flemming Moller. Acta 
radiol. 30: 443-456, Dec. 31, 1948. 
The roentgenologic manifestations of syphilis in early 
infancy are stressed, with occasional reference, for 
comparison, to acquired or late congenital lesions. In 
both acquired and congenital syphilis, periostitis, 
gummatous changes, hyperostosis, or osteitis may be 
present. Osteitis is usually seen in the late forms of the 
congenital disease. It should be remembered that the 
osseous lesions of congenital syphilis may be delayed in 
appearing until puberty or even as late as the twenty- 
eighth year. 

In early infancy, the bone involvement is most often 
localized in the growth zones, in the form of the so- 
called syphilitic osteochondritis. The deficient osteo- 
blastic activity just below the provisional line of cal 
Cification and the formation of a soft granulomatous 
tissue here make this metaphyseal region weak and 
therefore subject to oceasional fracture, with the pro- 
duction of Parrot’s pseudoparalysis. 
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Three stages of osteochondritis are noted: (1) the 
initial stage with a more or less dense and slightly 
frayed zone of calcification; (2) a stage in which the 
metaphyseal border is still more dense, with an increase 
in the ragged appearance and apparent separation from 
the diaphysis by a broad clear zone; (3) a final stage in 
which the metaphysis has become completely obliter- 
ated, leaving a defect in the diaphyseal end. 

Periosteal changes may be seen in infancy but are 
usually noted in the second to third month or in late 
syphilis. Granulomatous changes also may occur in 
the newborn but are more common in the second to 
third month or later, often developing into syphilitic 
osteomyelitis. 

The hyperostosis of late syphilis may occasionally be 
confused with sclerotic osteomyelitis. One such case 
is reported in a boy fourteen years old. 

The differential diagnosis of congenital syphilis in 
infancy, scurvy, rickets, and acute osteomyelitis is dis 
cussed. 

The clinical picture is often very different from the 
roentgenologic. The cutaneous and visceral lesions of 
early syphilis may be slight or absent, while the osseous 
manifestations are usually characteristic, making pos- 
sible a roentgenologic diagnosis. 

Nineteen roentgenograms. J. Scott, M.D. 
Indiana University 


Myelography by Resorbable Contrast Substances. 
J. Th. van der Werff. Acta radiol. 30: 493-498, Dec. 
31, 1948. 

Myelography was done with 10 c.c. of various resorb- 
able contrast substances under spinal anesthesia—20 per 
cent abrodil, 25 per cent dijodon, 37.5 per cent uropac, 
37.5 per cent uroselectan B. Four exposures (in 
lateral, prone, and two oblique positions) were made, 
with the use of a tilting table and a horizontal beam. 
The author believes that the exposure with the patient 
prone is especially valuable, as it furnishes a ‘‘complete 
insight into the width of the epidural space.”’ 

After the procedure, 20 c.c. of spinal fluid and con- 
trast substance was removed and the patient was put to 
bed with instructions not to lie on his back or healthy 
side for twenty-four hours. This seemed to cut down 
the number of complications. 

Of 60 patients thus examined, 29 showed disk pro- 
trusion which was confirmed at operation. Five others 
showed protrusion but for various reasons were not 
operated upon. In 2 cases multiple disk prolapses 
were demonstrable roentgenographically, but only a 
single one was found at surgery. These were explained 
as possible examples of intermittent prolapse. In the 
remainder of the series no abnormality was found and 
surgery was not undertaken. 

Six roentgenograms; 2 drawings. 

R. Darzman, M.D 
Indiana University 


Absorption of Myelotrast (Abrodil) from the Spinal 
Canal. Haakon Odegaard. Acta radiol. 30: 464-469, 
Dec. 31, 1948. 

The author uses 10 c.c. of 20 per cent myelotrast 
(abrodil) for myelography, with the patient under spinal 
anesthesia. This substance is heavier than spinal 
fluid and, though irritating, it is supposed! » absorbed 
in a short time. A tilting table is used, and the patient 
lies in a sloping position with the upper part of the body 
elevated during the injection and the subsequent ex 
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amination. Films were taken at intervals to check the 
rate of absorption. Contrary to reports that the 
medium is absorbed in thirty minutes, the author found 
that often an hour was needed for complete absorption. 
He makes it a practice, therefore, to keep the patient 
lying with the upper part of the body elevated for that 
length of time after examination. 
Nine roentgenograms, illustrating + cases. 
R. Datzman, M.D. 
Indiana University 


The Subarachnoid Spaces of the Root Sheaths in the 
Lumbar Region. K. Lindblom. Acta radiol. 30: 419- 
426, Dec. 31, 1948. 

The author studied 35 gross specimens of the dural 
sac with adjacent roots and ganglia. Four other speci- 
mens were given detailed study and myelograms from 
150 cases were reviewed. 

Roentgenographic and anatomic study of the sub- 
arachnoid space at the lumbar nerve roots showed that 
there are great variations. The subarachnoid space 
ends with small processes, distal to which there may be 
cysts and fissures filled with a clear colorless fluid. No 
communications were found between the main sub- 
arachnoid space and these cysts and fissures. Such 
bulges of the subarachnoid space, sometimes seen on 
myelograms, may be explained as normal variations 
of the shape of the dural sac. 

Seventeen illustrations O. R. Russet, M.D. 

Indiana University 


Skeletal Lesions in Hodgkin’s Disease. Ernest H. 
Fulconer and Maurice E. Leonard. Ann. Int. Med. 
29: 1115-1131, December 1948. 

A comparison of reported series of Hodgkin’s disease 
in which skeletal lesions were determined roentgenolog- 
ically and others which were studied at autopsy shows 
a considerably higher incidence of bone involvement in 
the latter. This the authors take to indicate that 
roentgenologic statistics may be misleading unless the 
limitations of the method are kept in mind. They be- 
lieve that the incidence of skeletal involvement as 
shown roentgenologically is necessarily incomplete and 
too low, as marrows with Hodgkin’s lymphogranuloma 
may contain lesions too small to involve the adjacent 
cortical portions of the bone. 

Because of the general agreement that skeletal in- 
volvement in Hodgkin’s disease means marrow in- 
volvement, a study was made of the aspirated sternal 
marrow in 59 patients with the disease in an attempt to 
accumulate data which might suggest invasion of the 
marrow. In the marrow from these cases a uniform 
cellular pattern was demonstrated, showing an increase 
of the myelocytic elements (a shift to the left) with 
emphasis on the neutrophilic and eosinophilic myelo- 
cytes, the band neutrophiles, cosinophilic segmented 
cells, and plasmacytes. This same cellular pattern was 
present in the aspirated sternal marrow of 12 patients of 
whom 10 showed marrow involvement at autopsy. 

Twelve illustrations (8 roentgenograms); 2 tables 


GYNECOLOGY AND OBSTETRICS 


A New Contrast Medium (Rayopake) for Hystero- 
salpingography. Albert Sharman. J. Obst. & Gynaec. 
Brit. Emp. 55: 770-773, December 1948 

Following a brief historical review of the use of radi- 
opaque substances in hysterosalpingography, the author 
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reports his experience with rayopake, which has only 
recently been introduced into Europe. 3 
Comparisons of viscosity and density with ““jodatol” 
(almost the equivalent of heavy lipiodol) were 
and it was found that while rayopake was not $0 dense 
nor so viscous, its radiopacity was quite Satisfactory for 
hysterosalpingography. though not for intravenoys 
pyelography. The rapid absorption and the absence 
of the undesirable features of iodized oil are its chief 
advantage. In a series of 50 patients satisfactory re. 
sults, with no ill effects, were obtained. 
Twenty illustrations, including 19 roentgenograms. 
S. F. THomas, M_D. 
Palo Alto, Calif. 


Acute Hydramnios. Paul F. Mueller. Am. J. Obs 
& Gynec. 56: 1069-1076, December 1948. 

Among the first 49,793 deliveries at the New York 
Hospital there were 4 cases of acute hydramnios and 62 
cases of chronic hydramnios. The fetal mortality was 
100 per cent in the 4 acute cases and 52 per cent jn 
the chronic cases. Of the 34 infants which did not sur- 
vive, 19 had congenital abnormalities and 7 had 
crythroblastosis. 

This series of cases and a study of the literature shows 
that there is a correlation between congenital anomalies 
and hydramnios. It is therefore felt that radiographic 
examination of the abdomen should be performed in al] 
cases in which hydramnios is diagnosed. Anencephaly 
and other congenital anomalies are frequently demon- 
strable radiographically. 

Four tables. Joun DeCar Jr., M.D. 

Jefferson Medical College 


Cystoscopy and Pyelography Following Paravesical 
Extraperitoneal Cesarean Section. Edith K. Mangone. 
Am. J. Obst. & Gynec. 56: 1138-1141, December 1948 

Extraperitoneal cesarean section in the presence of 
potential or frank infection is regarded with varying 
favor. The author demonstrates that better under- 
standing of the anatomy of the fascial or ‘‘areolar” tis- 
sues and improvement in technic (Norton: Am. J. 
Obst. & Gynec. 51: 519, 1946) have lessened the validity 
of objections to its use. 

Since the procedure is chiefly one of bladder dissec- 
tion, cystoscopic and intravenous or retrograde pyelo- 
graphic studies were made some three months post- 
partum in 18 patients to determine its effect on bladder 
function. Each of the patients was reported as having 
a normal bladder shadow, normal ureters both in siz 
and anatomic relationship, and normal kidney pelves 
The average time for excretion for each kidney was 34 
minutes. 

The author concludes that if bladder manipulation & 
carried out with the bladder empty, injury to ths 
organ does not occur with careful dissection and that, 
following paravesical extraperitoneal cesarean section, 
there is no impairment of bladder function and no dis- 
turbance of bladder or ureteral anatomy. 

Rosert H. Leamixe, MD. 
Jefferson Medical College 


THE GENITO-URINARY SYSTEM 


Perinephritic Abscess: A Review of Twenty-Two 
Cases. Harry Bergman and Samuel Simon. Urol. & 
Cutan. Rev. 52: 704-708, December 1948. 

A review of 22 cases of perinephritic abscess i 
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ed: 10 were extrarenal in origin, 5 were secondary to 
renal disease, and 7 were of undetermined origin. 
Staphylococcus aureus, and occasionally Staphylococcus 
albus, were found in the extrarenal type; whereas, E£. 
coli was most frequently encountered in the renal type. 
Three cases were bilateral. 

Characteristic symptoms were loin and costovertebral 
angle pain, chills and fever, and psoas irritation mani- 
fested by hip flexion and difficulty in walking. 

Roentgen findings included obliteration of the psoas 
shadow, scoliosis of the lumbar spine with convexity to 
the involved side, renal and diaphragmatic fixation, and 
renal displacement. Pathological kidney and ureteral 
changes were demonstrable in 9 cases. In one case of 
bilateral involvement, the psoas shadows were obliter- 
ated and the spine was straight. 

Preoperative diagnosis was made in 15 cases, followed 
by excision and drainage plus chemotherapy. 

Maurice D. Sacus, M.D. 
Cleveland, Ohio 


Urethrography in Infants and Children. Lorye 
E. Hackworth. J. Urol. 60: 947-951, December 1948. 

Visco-rayopake has been used for urethrography in 
infants and children at Children’s Hospital, Boston, 
Mass., since 1944. A modified formula, called simply 
rayopake, contains less iodine and gives a somewhat 
less dense shadow, thereby making it possible to discern 
small lesions which would be obscured by a denser 
shadow. This is miscible with water or urine in all 
proportions. 

A 10-c.c. hypodermic syringe is used, provided with a 
cystoscope nipple. This is introduced into the external 
meatus and 3 to 10 c.c. of visco-rayopake are injected 
slowly and steadily. Exposures are usually made in 
the anterior-posterior and right oblique positions. Ifa 
voiding urethrogram is desired, the visco-rayopake 
may be injected into the bladder, where it mixes with 
the bladder urine. 

Seventeen roentgenograms of normal and pathologic 
conditions, Horace G. Butver, .M.D. 

University of Pennsylvania 


Urethral Diverticulum with Calculi in Women. 
Harry A. Zide. California Med. 69: 458-461, December 
1948. 

Calculi in a urethral diverticulum in the female are 
rare. The diverticula are usually attributable to infec- 
tion of urethral glands, with subsequent periurethral 
abscess and sac formation. Calculus formation within 
the diverticulum is believed to be due to infection of 
urine, with stagnation and deposition of urinary salts. 
Symptoms include a vaginal mass, ureteral or perineal 
pain, pain on intercourse, sometimes hematuria, es- 
pecially after coitus, and evidence of urinary tract in- 
fection of ascending type. 

Diagnosis can be made on palpation of a mass on the 
ventral surface of the urethra. A roentgenogram will 
reveal a calculus in the subpubic region. Studies 
with the aid of an opaque medium demonstrate the 
diverticulum. The orifice to the diverticulum may be 
demonstrated by means of urethrocystoscopy, either 
with a right angle lens or the foroblique lens, while 
viewing the ventral surface of the urethra. Treat- 
ment consists of surgical excision of the sac and calculi 

A case is reported. 

Three roentgenograms. Maurice D. Sacus, M.D. 
Cleveland, Ohio 
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Roentgenologic Manifestations of Scleroderma. 
David G. Pugh. Am. J. M. Sc. 216: 571-580, Novem- 
ber 1948. 

Scleroderma is a connective-tissue disease, funda- 
mentally a collagen disturbance. Induration of the 
tissue is due to collagen-fiber thickening and prolifera- 
tion. The changes are not ascribable to vascular 
lesions. Visceral involvement, especially in the type 
known as acrosclerosis, occurs fairly frequently and 
may be observed roentgenologically. 

In the esophagus scleroderma is manifested by 
weakened, incomplete, or absent peristalsis, slow transit 
time, tendency to dilatation and ‘‘gaping”’ or failure to 
collapse, narrowing of the distal third, and occasionally 
patulousness of the phrenic portion, permitting gastric 
regurgitation. Complete obstruction does not occur. 
Shortening of the esophagus with diaphragmatic hernia 
has been reported, an observation which, with others, 
indicates that the disease leads to stiffening and patul- 
ousness, to regurgitation and chronic esophagitis, and 
eventually to fibrosis, shortening, and herniation. 
Endoscopy confirms the inflammatory changes, re- 
vealing granulation tissue, mucosal loss, cicatricial steno- 
sis, and induration. The author suggests that chronic 
inflammation and its sequelae may be responsible for 
much of the change in necropsy specimens (mucosal 
loss, submucosal sclerosis, muscle atrophy and fibrosis). 

Less frequently reported are changes of scleroderma 
lower in the gastro-intestinal tract. Delay in gastric 
empyting, impaired peristalsis in the upper small bowel 
with delayed transit, localized dilatation, segmentation, 
and even generalized dilatation have been reported. 
Goetz described atrophy, cellular infiltration and fibrosis 
of muscle and prominence of neuromuscular apparatus 
in necropsy specimens. 

A characteristic diffuse fibrosis in the lungs, sparing 
the apex and lateral base, has been described in pulmo- 
nary scleroderma. Histologically, the elastic fibers in 
the alveolar walls are replaced with collagen, and cyst- 
like spaces develop from alveolar breakdown. Peri- 
bronchovascular fibrosis is also noted. 

In scleroderma of the heart, Weiss described enlarge- 
ment, poor pulsations, and a triangular shape, clinically, 
with pathological findings of focal connective-tissue 
proliferation unrelated to blood vessels. Various 
rhythmic disorders were noted. Goetz observed a 
small heart of normal shape but with diminished pul 
sations, 

A widened periodontal space has been observed in 
dental films of patients with scleroderma, particularly 
about the posterior teeth. The widening includes the 
roots and is distinguishable from other disorders of the 
pericementum by its uniformity. Actual thickening 
of the periodontal membrane to two to four times the 
normal has been directly observed. Looseness of in 
volved teeth is not notable. 

In advanced acrosclerosis, distal phalangeal resorp- 
tion occurs. Increased phalangeal density and synos 
tosis of the distal two phalanges may be seen. Sand 
like or plaque-like calcinosis, mostly about pressure 
points, such as fingers, elbows, and ischial tuberosities, 
is also observed. 

Several organs may be involved in the same patient. 

This paper is essentially a review, and a good bibliog- 
raphy is included. James ALLAN Reap, M.D 
The Henry Ford Hospital 
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RADIOTHERAPY 


Cancer of the Lower Lip. Survey of the End Re- 
sults of Treatment; All Cases Treated at the Brooklyn 
Cancer Institute, 1930 through 1944. William E. 
Howes and Joseph Rosenstein. Am. J. Roentgenol. 
60: 763-775, December 1948. 

On the basis of 112 cases treated between 1933 and 
1944, and proved pathologically by biopsy, the authors 
discuss the racial and hereditary tendencies, etiology, 
pathology, diagnosis, and treatment of carcinoma of 
the lip. Many of the lesions, when first seen, meas- 
ured over 2 cm. in diameter. Eleven of the patients 
(10 per cent of the series) had palpable submental, sub- 
maxillary, or cervical lymph node involvement at the 
first visit. In 21 (18 per cent) palpable nodes appeared 
after treatment was begun. 

These 112 cases were treated by surgery, irradiation, 
or both. In only 6 cases was surgery the only treatment. 
Five of the number survived five years or longer. 

The following forms of irradiation were used: 

(1) Superficial Roentgen Therapy: Prior to 1936, 
superficial therapy was employed (80 to 135 kv., h.v.1. 
1.0 to 3.0 mm. aluminum). A single dose of 4,000 to 
6,000 r in air was delivered. In 6 of the 11 patients so 
treated, metastases developed. These cases were con- 
sidered failures. 

(2) Deep Roentgen Therapy (200 kv., Thoraeus filter, 
h.v.1. 1.8 mm. copper, 30 cm. target-skin distance, 600 r 
in air daily): A total air dose of 7,200 r within two 
weeks was attempted. With this dose and technic, no 
necrosis or any failure of the intense radiation reaction 
to heal was observed. Of the 44 cases so treated, 42 
wer2 apparently cured. In 2 patients cervical metas- 
tases later developed and were radically resected. In 
other words, with this type of therapy no failures were 
recorded. Recurrences were observed when the dose 
was reduced to 4,59) r in air or less. 

(3) Contact Roentgen Therapy (air-cooled; 45 kv., 
2 ma., 2.1 cm. target-skin distance; h.v.l. 3.0 mm. 
aluminum): A dose of 15,000 r in air was delivered in 
one sitting to 3 patients with lesions measuring more 
than 1.0cm. in diameter. None had evidence of recur- 
rence in a follow-up interval of six years. A fourth 
patient was given a larger dose because the lesion was 
more extensive. He died with metastases four years 
after treatment. 

(4) Radium Mold: Radium element tubes with 1.0 
mm. platinum filter were arranged in a wax mold so that 
the skin distance was 1.0cm. According to the extent 
of the lesion, 1,200 to 2,500 mg. hr. were delivered. 
After 1939 the computed tumor dose was 6,000 gamma 
roentgens. Of the 10 patients thus treated, 3 had 
lymph node extension at the time of treatment or later 
In one of tese the disease was controlled for ten years 
by interstitial radium and radon; the others died within 
two years. Seven patients, when last seen, had been 
free of disease for two to sixteen years. 

(5) Interstitial Radium: Radium needles or radou 
seeds were inserted in and about the lesion in 13 cases 
for a minimal] dose calculated at 6,000 gamma roentgens 
All 13 patients had survived for a period averaging five 
to six years [but this does not mean that each case 
represents a five-year survival |. 

When any one of these foregoing methods failed, 
combined procedures were substituted. Twenty-four 
cases had combined therapy as follows: 


Surgery and roentgen therapy, 6 patients. 

Interstitial radium and surgery, 2 patients. 

Surgery, roentgen irradiation, and radium, | 
patient. 

Radium and roentgen therapy, 12 patients. Jy 
5 of these a satisfactory end-result was ob. 
tained. Six (50 per cent) in whom cervical 
metastases developed are listed as unsatisfae. 
tory. 


Cervical metastases were treated either by radop 
seed implantation or radical neck dissection, and the 
authors favor the latter method. Of the 8 cases that 
had known cervical lymph nodes on admission, only | 
had a satisfactory end-result. In this case roentgen 
therapy to the lip lesion was followed by a radical neck 
dissection. Of the 21 cases (18 per cent) in which 
metastases developed after the onset of treatment, 
only 4 gave a satisfactory end-result, 2 treated by radon 
seed implantation and 2 by radical neck dissection. 

Eighty-six of the 112 cases (77 per cent) have been 
followed for a period of two to sixteen years and are 
considered to have satisfactory end-results. 

A table summarizes the pertinent data in every 
treated case. 

Nine figures, including before-and-after photographs 
in 6 cases. SAMUEL Morcuan, M.D. 

Indiana University 


Treatment of Advanced Cancer Involving the Ear. 
Charles L. Martin and James A. Martin. Am. J 
Roentgenol. 60: 750-757, December 1948. 

The authors agree with Pfahler and Vastine that “a 
greater percentage of failures occur in the treatment of 
cancer in the region of the ear than in any other rela- 
tively superficial portion of the body.” 

By various combinations of electrosurgery, roentgen, 
and radium therapy the authors were able to salvage D) 
per cent of 35 advanced cases, many of which had pre- 
viously been treated unsuccessfully. 

All cartilage showing malignant invasion or irradia- 
tion necrosis is excised electrosurgically under local 
anesthesia before starting irradiation. When possible, 
a portion of the upper auricle is left so that glasses may 
be worn with ease. Immediately following surgery, 
irradiation is instituted by either roentgen rays or inter- 
stitial radium. Good results have been obtained with 
twelve daily doses of 315 r in a period of two weeks 
through a 10 X 10-cm. field, using 200 kv., a target-skio 
distance of 50 cm., and filtration of 0.5 mm. copper 
1.0 mm. aluminum. The total air dose amounts 
3,780 r but, allowing for the time factor, the effective 
tumor d at 2.0 cm. becomes 2,176 r with back-scatter, 
or 3.2 T.E.D. 

The alternate technic consists of a grid implantation 
of low intensity radium needles carrying 0.6 to 0.8 mg. 
per linear centimeter of active length, for 168 hours. A 
total dosage of 6,000 to 12,000 gamma roentgens i 
attained. 

Metastatic lymph nodes are treated by interstitial 
radium as in the primary lesion plus six daily doses of 
350 r of x-ray with a high-voltage machine. 

Nineteen photographs; 1 diagram. 

J. A. Camppet, M.D. 
Indiana University 
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Malignant Tumors of the Cheek in Children. Re- 
port of Two Cases. Grant E. Ward and E. Roderick 
Shipley. Am. J. Roentgenol. 60: 758-762, December 
—_ tumors of the face are 100 times less com- 
mon in children than in adults according to Martin 
(J. Pediat. 15: 363, 1939), and tumors located in the 
cheek are very rare. The authors describe two cases. 

The first patient was a four-year-old colored girl, and 
a biopsy specimen was interpreted as anaplastic malig- 
nant tumor, possibly metastatic from an adrenal 
neuroblastoma. The second patient was an eleven- 
months-old white girl. The first biopsy specimen in 
this case was read as an embryonic carcinoma and a 
second specimen, taken four months later, was re- 
garded as “low-grade malignant tumor arising from 
aberrant salivary tissue.” 

The first patient was treated one month after appear- 
ance of the tumor by interstitial low-content radium 
needles, for a necrotizing dose of 2,993 mg. hr., which 
resulted in considerable deformity of the eyelid and 
upper lip and probable radiation cataract, but with a 
five-year cure and a fair cosmetic result. The second 
patient was treated by surgical excision followed im- 
mediately by 375 mg. hr. of radium in the wound, and 
then by roentgen therapy, 1,890 r (200 kv., 0.5 mm. 
copper filter) given in ten days through a 3-cm. portal. 
In four months there was a recurrence above the sur- 
gical scar, and surgery, rather than radiation, was again 
attempted because of the likelihood of damage to the 
adjacent eye and the probability of radioresistance. 
The surgeon considered the tumor inoperable at this 
time. 

From reported statistical evidence, the authors con- 
clude that sarcoma is twenty-two times as frequent as 
carcinoma in persons under twenty-five years of age. 
They discuss the occurrence of salivary-gland tumors in 
children and call attention to the possible presence of 
normal salivary gland tissue in the cheek. 

Two photographs; two photomicrographs. 

W. E. Cuitps, M.D. 

Indiana University 


Cancer of the Larynx. Five Year End Results in a 
Series of Patients Treated Between 1930 and 1942. 
Chevalier L. Jackson, John V. Blady, Charles M. Norris, 
and Walter H. Maloney. J. A. M. A. 138: 1080-1082, 
Dec. 11, 1948. 

The authors describe their findings in 612 patients 
with cancer of the larynx treated at Temple University 
Hospital from 1930 to 1947, inclusive. Surgical treat- 
ment was used in 453 cases (laryngofissure or partial 
laryngectomy in 209 and total laryngectomy in 244), 
and irradiation in 159. Five-year end-resuits can now 
be computed on only 371 patients, through December 
1942. Of these, 118 had laryngofissures, 162 had 
laryngectomies, and 91 had initial courses of treatment 
by irradiation. 

Because of death from other causes or failure of fol- 
low up, only 102 of the 118 laryngof.ssu € cases were 
included in the five-yea: sirvivals. Of the 162 laryn- 
gectomies, 123 were do e prior to 1940 and were not done 
by the author. Four pitients died of other causes or 
were lost to follow-up, leaving 35 “determinate” 
cases. Three of the group had previous laryngofissures 
and | had irradiation. Of the 91 patients treated by 
radiation, 83 were “determinate.” T hus, the series 
treated by the authors from 1930 to 1942, inclusive, 
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includes 216 patients with a final survival rate of 72 
per cent. 

Of the 19 recurrences in the 102 patients treated by 
laryngofissures, 74 per cent occurred in the first three 
years and 4, or 22 per cent, after five years. There was 
an initial cure rate of 81 per cent and a salvage of 51 per 
cent of the recurrences in the laryngofissure group. 

A 66 per cent survival rate was reported for the total 
laryngectomie. Sixty-nine patients without palpable 
nodes who were treated with irradiation had a 51 per 
cent five-year survival rate. Fourteen with node 
involvement did not survive five years. Cases treated 
with irradiation included both intrinsic and extrinsic 
cancer. 

Recurrences after laryngectomy in the authors’ series 
were not successfully treated. Recurrences after 
irradiation were salvaged by second courses of irradia- 
tion and laryngectomy. 

Six tables; 1 chart. S. B. Fernserc, M.D. 
University of Michigan 


Carcinoma of the Breast. Stanford Cade. 
J. A. M. A. 138: 1083-1085, Dec. 11, 1948. 

Because of the increasing number of deaths due to 
breast cancer, the author reviewed the present day 
methods of treatment and critically analyzed the causes 
of failure to reduce the mortality rate. 

Smaller families, failure of lactation, and longevity 
contribute their share in the increase of the disease. 

The expectation of life in untreated patients has been 
computed to have a mean duration of 39.3 months. It 
is therefore essential that one should not rely on three- 
year survival rates. 

The author assesses the state of the patient on the 
basis of age, clinical type and histologic variety of 
tumor, duration of symptoms, physiologic state of the 
breast, and extent of the disease. To assess the im- 
mediate and ultimate prognosis, to estimate the prob- 
able expectation of life and, above all, to find out the 
value of any given method of treatment, clinical stag 
ing is of paramount importance. 

The clinical staging of Portmann is used by the 
author. Stage I, tumor of the breast only; Stage II, 
tumor of the breast and cutaneous changes and or 
axillary nodes; Stage I11, tumor of the breast and supra- 
clavicular or contralateral axillary nodes or fixation to 
pectoral fascia; Stage IV, skeletal or visceral metas- 
tases. 

In Stage I the method of choice is radical mastec- 
tomy. It is not contended that radiation alore caunot 
achieve total regression of the tumor for five to eight 
years; but at present it does not do so as certainly and as 
frequently as radical mastectomy. Nearly 90 per cent 
of the five-year survivals and 65 per cent of the ten- 
year survivals have been obtained by radical surgical 
treatment in Stage | cases. 

In Stage II lesions, the results from surgical treat- 
ment show a great drop. Only 30 per cent five-year 
survivals are achieved. The ten-year survival rate is 
raised from 25 per cent by surgical treatment alone to 
32 per cent by surgical treatment and postoperative 
radiation, 

In Stage III cases, radiation alone has given better 
results than surgical treatment and is the method of 
choice. Here the ten-year survival rate for surgical 
treatment is 7 per cent whereas it is 13 per cent by 
radiation alone. A combination gives only 9 per cent 

Preoperative radiotherapy aims at sterilization of an 
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active neoplasm in the breast, of the skin over it, and 
of the immediate regional lymph nodes in the axilla and 
below the clavicle. At Westminster Hospital, in 448 
cases analyzed between 1930 and 1942, the five-year 
survival rate with preoperative radiation was greater 
than with postoperative treatment, 73 per cent in the 
former and 533 per cent in the latter. 

Postoperative radiotherapy is not indicated in Stage I 
cases, but is of value in Stage IT. 

Two tables. S. B. Fernpersc, M.D. 

University of Michigan 


Surgical and Radiation Treatment of Cancer of the 
Breast. Rolf Bull Engelstad. Am. J. Roentgenol. 
60: 776-787, December 1948. 

The author presents a statistical study of 1,384 pa- 
tients treated or examined for cancer of the breast at the 
Norwegian Radium Hospital between 1932 and 1942; 
only patients followed five years are included in the 
study. He believes that radiation for cancer of the 
breast should be given postoperatively in one treat- 
ment period and with large doses. Removal of the 
overlying breast tissue makes possible a more homo- 
geneous irradiation. The deep lymphatics which pene- 
trate the chest wall are made more accessible, and the 
needless delay in operation involved in an attempt at 
preliminary irradiation of a possibly radioresistant tu- 
mor is avoided 

If sufficient radium is available, this type of irradia- 
tion is considered better than roentgen therapy. With 
exther method, the routine fields are irradiated. If 
radium is used, a mold is made with a radium-skin dis- 
tance of 3 cm., and a total of 3,500 to 4,000 gamma 
roentgens is delivered in six to seven days. With 
roentgen irradiation the factors are 175 kv., 4+ ma., filter 
1 mm. copper, focal skin distance 50cm. Daily doses 
range from 350 to +) r, with a total dosage of about 
3,500 r per field. The advantage of radium is believed 
to be in a more favorable distribution of depth dose 
and the continuous irradiation with low intensity over 
a long period of time 

The cases are classified in four stages; Stage I, oper- 
able cancer of the breast with no clinically or histopath- 
Ohogically demonstrable spread; Stage II, operable 
canoer of the breast with clinically or histopathologically 
demonstrable operable metastases in the axillary 
lymph nodes; Stage III, inoperable cancer of the breast; 
Stage 1V, moperable cancer of the breast with distant 
metastases or recurrences. For statistical evaluation, 
Stages I and II are placed together, as those cases 
which receive the radical operation followed by irradia- 
tion. Several tables are included in an attempt to 
correlate social, physical, and chronological data with 
respect to the incidence of carcinoma in this series 
Twenty per cent of the cases were Stage I, 45 per cent 
Stage 11, 14 per cent Stage ILL, and 41 per cent Stage 
IV. Ont of the 1,254 cases, only 7 patients have been 
lost to follow-up. Considering the four stages collec 
tively, 37.4 per cent of the patients were symptom-free 
after five years. Of those with lesions of Stage I and 
Il, ie, operable lesions with or without axillary metas 
tases, treated by operation and irradiation, 62.6 per 
cent were symptom-free at the end of five years. The 
highest percentages of symptom free cases were among 
those receiving postoperative radiation, per cent of 
19. few cases received preoperative or pre 
operetive plus postoperative radiation 

The author feels that the prognosis f patients in the 


younger age group should not be particularly bad and 
that lactation or pregnancy should not carry the severe 
prognosis which it sometimes does in any respect except 
by virtue of the difficulty in diagnosis which occurs with 
the breast engorgement. He is not convinced of the 
benefit to be derived from preclimacteric Castration of 
patients with cancer of the breast and reports on Only a 
small series of cases treated with testosterone pro- 
pionate. 

It is not felt that radiation treatment will ever replace 
the radical operation but that the two should be used 
together for the best results. Large doses should be 
used and the dose given in each individual case shoul 
be just short of that which would produce any seriogs 
radiation injury. Since the fate of these patients js 
usually foretold by the presence of distant metastasis 
an effort to prevent such formation should be the main 
task of the radiologist. 

Sixteen tables. Joun Scort, M.D. 

Indiana University 


The Desirable Management of Fundal Carcinoma. 
Lewis C. Scheffey and Warren R. Lang. S. Gin 
North America 28: 1425-1444, December 1948. 

The desirable management of any malignant lesion js 
its elimination in such a way that recurrence is unlikely 
and the patient’s survival assured. This is a difficult 
goal to attain. 

The purpose of this paper is ‘“‘to discuss some factors 
relating to the etiology, pathology, symptomatology 
and diagnosis of fundal cancer which have a distinct 
bearing upon management, selective treatment and 
results.’ Histologic classification is confined to low, 
intermediate, and high grades of malignancy. The 
clinical grouping of the American College of Surgeons is 
followed. 

The procedure adopted today in most gynecologic 
clinics is preliminary irradiation followed by surgery. 
Irradiation tends to promote local devitalization and 
attenuation, if not complete destruction of the growth, 
reduction of infection and sealing of the lymphatics, 
thus lessening the possibility of cancerous dissemination 
when surgery is employed later on, and finally reductioa 
of the incidence of recurrent growth in the vaginal vault 
scar. 

The authors quote various papers giving a consider- 
able range of five-year cures, with surgery alone, irradia 
tion alone, and various combinations of irradiation and 
surgery. They also bring up to date their own figures, 
supplementing an earlier report (Am. J. Obst. & Gynec 
52: 529, 1946. Abst. in Radiology 49: 263, 1947). O 
138 patients eligible to date (1921-1948) for five-year 
statistics, 77, or 55.8 per cent, have lived from five t 
twenty-five years. The authors’ ‘planned technic” was 
used in 23 patients, of whom 21 survived from five to 
sixteen years. This technic of irradiation followed by 
resection, though permitting certain variations, consists 
most commonly in radium implantation followed is st 
or ten wecks by total hysterectomy and salping> 
oophorectomy. 

A “poor risk” patient is usually treated with radium 
alone, The authors add the statement that they “at 
coming to realize more and more, however, that ev 
the substandard patient may eventually warrant = 
gery cither because of revised judgment or as 4 result 
necessity,” 

iustrations 


Epser S. Reep, MD 
University of Louisville 
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Role of Surgery in the Treatment of Carcinoma of the 
Cervix. Charles D. Read. Am. J. Obst. & Gynec. 56: 
1021-1029, December 1948. 

The Wertheim operation was generally abandoned 
with the advent of radiotherapy, but it is still done in 
selected cases at the author’s hospital (Chelsea Hospital 
for Women, London). One of the most prominent advo- 
cates of the Wertheim operation in the author’s experi- 
ence is Victor Bonney, who up to 1936 had done 500 of 
these procedures, with an operability rate of 63 per cent 
of all cases seen, and with an over-all operative mor 
tality rate of 14 per cent. His cases included Stages I, 
II, and III growths. Metastatic regional node involve- 
ment was present in 40 per cent of all cases. The five- 
year cure rate was 58 per cent in cases without lymph 
node involvement, and 23 per cent in cases showing posi- 
tive node biopsy. The absolute cure rate is 25 per 
cent. In none of the cases was radiotherapy employed 
routinely either pre- or postoperatively. 

In comparison, the author cites the results of five 
prominent workers in radiotherapy, covering 2,583 
cases treated up to 1926. There was a five-year survi- 
val rate of 23.8 per cent. Later work has shown a sub- 
stantial improvement over this figure, the results pub- 
lished in 1942 by the Marie Curie Hospital showing an 
80 per cent five-year absolute survival rate in Stage I, 
61.5 per cent in Stage IT, 31.4 per cent in Stage III, and 
6.0 in Stage IV. 

At the Chelsea Hospital, the Wertheim operation 
has been performed 96 times, with an operative mor- 
tality of 8.3 per cent. The operation rate on patients 
seen has ranged from 9 to 20 per cent. The indications 
for this procedure, as practised there, are as follows: 


|. Radioresistant growths proved either clinically or 
cytologically. 

Columnar-cell carcinoma of the cervix. 

Stenosis of the vaginal vault. 

Complicating large fibroids or ovarian cysts. 

Complicating salpingitis. 

Refusal of radiation by patient. 

Complicating pregnancy. 


om 


In conclusion, the author states that he advocates 
radical surgery in certain suitable cases rather than 
radiotherapy alone, and believes that this type of 
treatment has been badly underrated. However, he 
continues to favor radiotherapy in the average case as 
the treatment of choice for carcinoma of the cervix. He 
believes, also, that more extensive practice of lymphad 
enectomy might lead to an improvement in results. 

Eight tables. Harvey J]. THompson, JR., M.D. 

Jefferson Medical College 


Controversial Factors in the Management of Car- 
cinoma of the Cervix. Robert A. Kimbrough, Jr., and 
Craig W. Mucklé. §S. Clin. North America 28: 1415 
1423, December 1948. 

An interesting historical survey of the treatment of 
carcinoma of the cervix is presented, including treat 
ment from 1560, when Andrea della Croce of Venice per 
formed a hysterectomy with a cautery iron for eat 
citoma in a prolapsed uterus, until the present time 

The authors describe their own technic of radiation 
therapy and discuss some of the pertinent factors in 
volved in the radical surgical approach, They use a 
combination of roentgen therapy and local radium 
‘pplication and report an absolute survival rate of 27.6 
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per cent among 130 patients thus treated from Jan. 1, 
1933 to Dec. 31, 1941. In Stage I cases the salvage 
was 85.7 per cent; in Stage II, 47.3 per cent; in Stage 
III, 18.2 per cent. There were no five-year survivals 
in Stage IV cases. 

It is concluded that whether early carcinoma of the 
cervix is treated by irradiation or by adequate surgery, 
it is curable in approximately three-fourths of the cases 

Two illustrations. Epset S. Reep, M.D 

University of Louisville 


Urinary Tract Changes in Cervical Carcinoma. 
William K. Diehl and J. Mason Hundley, Jr. Surg, 
Gynec. & Obst. 87: 705-715, December 1948. 

The authors briefly review the studies of others rela 
tive to the urinary tract in cervical cancer, indicating 
that some investigators have thought that damage to 
the ureters is principally due to extension of the dis- 
ease, while others have blamed radiation therapy. To 
acquire evidence on this problem, a study was made of 
37 patients with the several grades of cervical cancer, 
special attention being paid to the urinary tract before 
and after treatment. Retrograde pyelography was 
performed on all of these patients prior to the initiation 
of treatment and was repeated one year after treat- 
ment. The authors’ technic of radium and roentgen 
therapy is briefly outlined. 

Of the 37 patients, 10 (27 per cent) had demonstrable 
urinary tract dilatation before treatment, and it was 
established that the likelihood of pre-treatment dilata- 
tion was much greater in association with advanced 
lesions and that such dilatation was definitely allied to 
parametrial extension. Progression of the urinary tract 
abnormalities during the one-year period following 
diagnosis was shown to be a sign of grave prognosis, 
since all of the patients in this category died of cancer 
In no patients with carcinoma of Grades | and 2 did 
demonstrable urinary tract changes develop in the per- 
iod between examinations. On the other hand, 4 of 10 
women with Grade 3 carcinoma without urinary tract 
involvement prior to therapy showed changes at the 
end of the year, and 3 of these died of cancer. None of 
the urinary tract dilatations present originally were 
reported to have improved following radiation therapy 

Attempts were made to determine the geometrical 
relationship of the pelvic ureters to the region heavily 
irradiated and also to determine the amount of irradia 
tion necessary to produce deleterious ureteral scarring 
which might lead to stricture. The authors showed that 
by efficient vaginal packing during the radium treat 
ment it was possible to push the uterus up and away 
from the relatively stationary pelvic ureters to a degree 
providing to the ureters considerable safety from the 
intense radiation. They clearly state their belief that 

their method of irradiation therapy will not produce 
ureteral stricture, 

Fifteen roentgenograms; | table 

Paut W. Evier, MOD 
University of Peansylvania 


Treatment of Cancer of the Penis at The Norwegian 
Radium Hospital. Rolf Bull Bugelstad. Am | 
Roentgenol, 60: SOL-SOG, December 148 

Seventy-two histologically verified cases of cancer of 
the penis treated at the Norwegian Radium Hospital 
are reviewed, Sixty-four cases had primary radiation 
therapy, and in ST this was the only treatment askte 
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from preliminary operative correction of phimosis. 
Radium therapy (a mold or teleradium) was used, 
greatly protracted or protracted-fractionated. Re- 
gional lymphatics were always irradiated (usually with 
teleradium) whether or not metastases were clinically 
demonstrated. Dissection of groins was done for 
persistent, newly formed, or recurrent lymph node 
metastases. For local recurrent or persistent tumor, a 
comparatively conservative amputation of the penis 
was done or, in a few cases, electrocoagulation was used. 

In this series of cases the percentage with freedom 
from symptoms was: for Stage I, 88.9 per cent of 36 
cases at three years and 88.9 per cent of 24 cases at five 
years; Stage II, 67.9 per cent of 19 cases at three years 
and 63.6 per cent of 14 cases at five years. No cases 
of Stage III showed freedom from symptoms. For the 
total series, i.e, all stages, the figures were 70.8 per 
cent at three years and 66.7 per cent (of 57 patients) at 
five years. 

According to the author, the advantages of the above 
plan of therapy ar:: that it can be carried out without 
complications; that the radiosensitivity is ‘rather 
good’’; that favorable three- and five-year results as 
good or better than results after more radical treatment 
are obtained, and functional results are better. 

Séven tables. O. RayMonpD Russet, M.D. 

Indiana University 


Intra-Cavitary Contact Roentgen Therapy of Malig- 
nant Tumors. D. den Hoed. Acta radiol. 30: 470- 
478, Dec. 31, 1948. 

At the Rotterdam Radiotherapeutic Institute, where 
hundreds of cases of lip and skin cancer have been 
successfully treated by contact radiation therapy, the 
author has treated a wide variety of cancers by intra- 
cavitary application of contact radiation. The num- 
ber of cases in which the method has been used is still 
small, however, and in many cases the follow-up period 
is insufficient to warrant statistical classification. 

Seventeen case reports with su:nmaries of total dosage 
given in each case and the current results are set forth. 
In many cases, intra-cavitary treatment was supple- 
mented by deep external radiation, but in all cases the 
major dosage was contributed by the intra-cavitary con- 
tact method. This form of therapy has been used in 
cases of tumors of the mouth, nose, pharynx, hypo- 
pharynx, larynx, bladder, rectum, vulva, vagina, and 
uterus. In the naturally accessible cavities and also in 
those made accessible at surgery, the radiation is ap- 
plied with a narrow contact roentgen tube. 

The author maintains a high degree of optimism for 
the future use of this form of therapy but, at the same 
time, issues a warning against indiscriminate use of the 
method. He prefers that it be utilized only when other 
methods seem to be less successful or too dan- 
W. C. M.D. 


gerous. 
Indiana University 


Effective Dosage Levels and Interstitial Radium 


Therapy. Benjamin Jolles. Am. J. Roentgenol. 60: 
745-749, December 1948. 

The distribution rules and charts fer the Paterson and 
Parker dosage system answer two points of interest to 
the radium therapist: (1) How much radium is re- 
quired? (2) How it should be arranged in any particu- 
lar case? 

The author attempts to take into consideration the 


ABSTRACTS OF CURRENT LITERATURE November 1909 


area and volume of the surrounding normal tissyes 
which exert an influence on the behavior of the tumor 
and makes suggestions for their consideration as a sup- 
plement to the Paterson and Parker dosage system 
These considerations are believed to be of value since it 
is the surrounding normal tissues through which nutri. 
tional fluids pass into the tumor and through which 
decomposition products leave the tumor area. In pre- 
vious work, the author investigated the effect of field 
shape on skin tolerance and concluded that the factor 
controlling the effect of the field was \/p ‘a, where bis 
the perimeter of the field and a the area. In a similar 
way, he considers the area of the shell surrounding ap 
irradiated block of tissue and concludes that this fac. 


tor is equal to shell /vol- 

A table of relative effective dosage levels for cylin. 
drical implants of various diameters is presented, and 
two illustrative cases are shown. 

Four roentgenograms; 1 drawing; 1 table. 

P. B. Locxnart, M.D. 
Indiana University 


Carcinoma of the Anal Canal. Statistics of the 
Fondation Curie, Paris. J. L. Roux-Berger and 
A. Ennuyer. Am. J. Roentgenol. 63: 897-815, Decem. 
ber 1948. 

Carcinoma of the anal canal as a separate entity was 
found at the Curie Foundation in Paris to have an 
incidence of only 0.58 per cent. No important five. 
year results have been published for this condition, 
making it difficult to estimate the comparative values 
of radiation therapy and surgical treatment. A review 
of the literature disclosed 10 five-year surgical cures 
and 11 five-year cures with radiotherapy. 

The authors report 18 five-year cures in a series of 5) 
cases given radiotherapy between 1921 and 1940, 
with a complete analysis of results according to the ex- 
tent of the primary lesion, presence or absence of lymph 
node metastases, and the histopathologic character of 
the tumor. Diverse methods used included radium 
implantation alone or combined with surface radium 
application, radium implantation plus intracavitary 
radium, and radium implantation p!u ; teleradium, 

Complications following radiotherapy included radio- 
necrosis in 8 of 51 cases treated. In 7 of the 18 five- 
year cures there was stenosis or stricture. One severe 
case of infectious gangrene of the perianal tissue oc- 
curred and proved fatal. 

Since 1940, two modifications of treatment have been 
introduced, namely, supervoltage and low-voltage o 
contact therapy, the latter for small lesions, the former 
for larger lesions extending outside the anal canal. 

The authors feel that, although the percentage of 
failure in radiotherapy is still large, a much higher five 
year cure rate can be attained if cases are treated early, 
when the lesions are small. Among 11 early case 

treated in their series, there were 7 cures. 


Two tables. WituraM C. GALLO, M.D. 
Indiana University 


Radiation Therapy in Peptic Ulcer: An Analysis o 
Results. William E. Ricketts, Walter Lincoln Palmet, 
Joseph B. Kirsner, and Anna Hamann. Gastroenter 
ology 11: 789-806, December 1948. i 

This is an analysis of the results of roentgen irradia: 
tion of the fundus and corpus of the stomach in mort 
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than 800 cases of peptic ulcer studied from 1936 to 1947. 
Four technics were used, with certain identical factors, 
ie. h.v.l. 1.5 Cu, 200 kv.p., 1 mm. Cu plus 1 mm. Al 
filtration, 20 ma., 50 cm. focal skin distance; intensity 
of approximately 33 r in air per minute. The depth 
dose to the gastric fundus varied from 666 to 2,500 r 
given over a period of six to fourteen days. There was 
4 direct correlation between the decrease of hydro- 
chloric acid secreted by the stomach and the total 
amount of radiation delivered. 

In 47 cases of gastric ulcer it was found that a depth 
dose of 1,600 to 2,500 r would reduce acid secretion 50 
per cent or more in 92 to 100 per cent of cases. In 
nearly two-thirds of these patients a true achlorhydria 
appeared within less than one month and persisted 
from a few days to eight years. In 21 cases it persisted 
thirty or more days. 

Patients with duodenal ulcer were slightly less re- 
sponsive: in 74 to 83 per cent significant achlorhydria 
developed after a similar depth dose of 1,600 to 2,500 r. 
Asmall series of jejunal ulcers was also treated. 

The effects of the radiation therapy on healing of the 
peptic ulcer are summarized for 334 cases for which 
satisfactory studies were available. Healing was ob- 
tained in 93.8 per cent of those receiving a depth dose of 
1,600 to 2,500 r. Of those receiving 666 to 1,000 r, only 
70 per cent showed healing. All patients also received 
dietary and antacid therapy. 

Recurrences of gastric ulcer were observed in one- 
third of the patients followed for longer than one 
year. This incidence contrasts with 80 per cent recur- 
rence noted in gastric ulcer treated medically without 
radiation. Recurrences also occurred in approximately 
one-third of the cases of duodenal ulcer, excluding those 
given minimal radiation. 

In conclusion, the authors state that irradiation of 
the acid-secreting portions of the stomach is a valuable 
procedure in the treatment of peptic ulcer, the effect 
being proportional to the reduction in gastric secretion. 
Achlorhydria of three months duration invariably re- 
sults in healing of the ulcer. Recurrence is preceded by 
reappearance of acid gastric secretion. . 

Two photographs; 23 tables. 

C. R. PERRYMAN, M.D. 
Baton Rouge, La. 


Radiation Therapy in Peptic Ulcer: A Study of 
Selected Cases. William E. Ricketts, Walter Lincoln 
Palmer, Joseph B. Kirsner, and Anna Hamann. Gas- 
troenterology 11: 807-817, December 1948. 

The purpose of this paper is to focus attention upon 
the occasional dramatic effect of radiation therapy upon 
the course of chronic peptic ulcer and to correlate this 
effect with alterations in gastric secretion. It supple- 
ments the study abstracted above. 

Three cases of gastric ulcer are presented illustrating 
healing of resistant ulcers after roentgen irradiation 
and one month or more of antacid therapy. Out of a 
series of 50 patients there were 5 in whom complete 
healing did not occur after irradiation. Only minimal 
gastric secretory depression was obtained in 3 of these; 
in 2 the achlorhydria was of short duration. 

Two cases of intractable duodenal ulcer are also pre- 
sented. Both cases showed healing after one or two 
Series of x-ray therapy. It is apparently easier, how- 
ever, to depress gastric secretion in patients with gas- 
trie ulcer than in patients with duodenal or jejunal 
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ulcer. This is understandable, since the fasting secre- 
tory rate is on the average four times as great in pa- 
tients with duodenal ulcer as it is in those with gastric 
ulcer. A few cases of jejunal ulcer have been subjected 
to radiation therapy. The results are often surprisingly 
good, but the incidence of ultimate recurrence has been 
high. 

The authors conclude that the effect of roentgen 
irradiation upon the course of peptic ulcers depends 
upon the degree and duration of secretory depression. 

Twenty roentgenograms; 5 charts. 

C. R. PerryMan, M.D. 
Baton Rouge, La 


Treatment of Uterine Fibroids. Franklin L. Payne 
S. Clin. North America 28: 1445-1455, December 1948. 

Uterine fibroids begin as benign foreign bodies in the 
uterine wall and their growth is dependent upon stimu- 
lation from the ovarian secretion. As long as this stim- 
ulus lasts, they continue to grow, but when the stimulus 
disappears they begin to undergo regression. 

The author divides the management of uterine 
fibroids into four general methods (1) observation, (2) 
hormone therapy, (3) irradiation, and (4) surgical re- 
moval. Each plan of therapy has its own indications 
and limitations and there is no competition among 
them. Symptoms or signs may develop at any time 
which will place the patient in one of the other groups. 
Conservatism in the choice of a plan and in its execu- 
tion are essential to the proper management of myomas 
of the uterus. 

Three drawings of surgical technic. 

Epset S. Reep, M.D. 
University of Louisville 


Evaluation of the Use of Beta Rays in Ophthal- 
mology. James I. Moore. South. M. J. 41: 1092- 
1094, December 1948. 

This paper is based upon results obtained in the 
Radium Clinic of the Wilmer Institute of J ohns Hopkins 
Hospital, where a radon beta ray applicator is used to 
treit eye lesions. 

Beta ray therapy is considered the treatment of 
choice in the following conditions: vernal conjunctivi- 
tis; vascularization of the cornea following corneal 
ulcers, chemical burns, trauma, or keratitis; tuberculous 
keratitis and senile keratoses. 

The following conditions can be treated successfully 
with beta rays, but respond equally well to other types 
of treatment; pterygia, keloids of the lids, and scarring 
of conjunctival flaps following surgery. 

Conditions which do not respond to beta ray treat- 
ment include corneal dystrophies, old scars without 
vascularization, pigmented moles of the lids, sebaceous 
cysts, chalazions, and xanthelasma. 

Joun DeCar_o, JrR., M.D 
Jefferson Medical College 


Prevention of Deafness by the Elimination of Hyper- 
trophied Lymphoid Tissue in the Nasopharynx by 
Radium Therapy. J. Coleman Seal. New York State 
J. Med. 48: 2715-2717, Dec. 15, 1948. 

Grat fying results are reported by the author in the 
use of the Crowe type radium (beta ray) applicator for 
lymphoid tissue in the nasopharynx in general and 
around the eustachian tube orifice in particular. Not 
only does it prevent further middle ear damage but many 


\nalysis of 
In Palmer, 
astroenter 
en isradia- 
ch in more 


children are relieved of frequent upper respiratory infec- 
tions and sometimes of allergic conditions. 
Five cases are reported in detail. 
Three drawings. Zac F. Enprgss, M.D. 
Pontiac, Mich. 


Radium Irradiation of the Nasopharynx for Hyper- 
trophy of Lymphoid Tissue. B. H. Minchew and 
B. E. Collins. J. M.A. Georgia 37: 439-443, December 
1948. 

The authors believe irradiation to be definitely indi- 
cated in cases in which lymphoid tissue obstructs the 
eustachian tubes. Of 35 patients with impaired hear- 
ing treated with the monel metal radium applicator 
during the past year, only 18 had received the full 
course of therapy. The hearing in 66 per cent of these 
cases had improved more than 15 decibels. 


Treatment of Certain Types of Deafness by Roentgen 

Ray Therapy. Nelson A. Youngs and Philip H. Woutat. 
Ann. Otol., Rhin., & Laryng. 57: 984-991, December 
1948. 
From 1937 to 1945, 116 patients were treated with 
deep roentgen therapy for deafness caused by lymphoid 
tissue obstructing the orifice of the eustachian tube, 
lymphoid infiltration along the tube proper, or in the 
middle ear cavity. The bases for selection of patients 
for this type of treatment were as follows: 

1. The deafness must have been present longer than 


three months. 

2. Lymphoid tissue could be demonstrated obstruct- 
ing the orifice of the eustachian tube as observed 
through a nasopharyngoscope. 

3. Those cases in which no lymphoid tissue could be 
demonstrated obstructing the eustachian orifice were 
treated only if a history of repeated attacks of otitis 
media, a demonstrable fluid level in the tympanic 
cavity, or retraction of the tympanic membrane were 
present. 

The results of treatment were determined by tuning- 
fork tests, ability to hear whispered voice, and periodic 
audiograms in all cases except a few in which the sub- 
jects were too young to give a satisfactory audiogram. 
In these the results were judged on the ability to hear 
the whispered voice. 

Group I (Age 3-15 years): In this age group there 
were 63 cases. Thirty-seven, or 58 per cent, obtained 
normal hearing after treatment. 


Isotopes for Medicine. Paul C. Aebersold. 
J. A. M. A. 138: 1222-1225, Dec. 25, 1948. The 
Medical Profession and Atomic Energy. Lewis L. 
Strauss. Ibid., pp, 1225-1227. Medical Program of 
the Atomic Energy Commission. Shields Warren. 
Ibid., pp. 1227-1228. 

In this symposium on atomic energy, Aebersold 
presents data for the first twenty-two months of dis- 
tribution of pile-producing isotopes, on the number of 
shipments, number of using institutions, and the num- 
ber of individual projects in which the isotopes are be- 
ing employed. Strauss outlines some of the problems 
of atomic energy development in the United States. 
Warren discusses briefly external radiation and internal 
radiation, radioactive isotope therapy, and the medical 
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RADIOACTIVE ISOTOPES 


November 1949 


Group IT (Age 15-62 years): In this group involve. 
ment is most apt to be in the middle ear or along the 
eustachian tubes rather than in the nasopharynx of 
around the tubal orifices; 43.3 per cent of the group had 
chronic otitis media as compared to 20.6 per cent of 
those under 15. 

All patients were treated with the following technica] 
factors: 200 kv.»., 0.5 mm. Cu plus 1.0 mm. Al filtra. 
tion, 50 cm. target-skin distance, h.v.l. 0.9 mm. Cy. 
Each treatment consisted of a dose of 125 to 150 r (in 
air) to each of two ports, one on each side of the face. 
The ports measured from 4 X 5cm. to 5 X 6 em., and 
were directed to include the middle ear, eustachian tube, 
and the nasopharynx. Four such treatments were given 
at weekly intervals. In 9 of this group (12 per cent) 
normal hearing was restored. 

The average diameter through the head at the level 
of the ports is 12 cm. in seven-year old children, and 14 
em. in adults. With the factors used and a 20-sq. em 
port, the dose at 6 cm. and 7 cm. depth is 53 per cent 
and 44 per cent respectively of the dose in air at the 
skin. The dose to the skin and other normal structures 
irradiated is not enough to cause damage. 

An occasional patient will have slight swelling and 
discomfort in the parotid gland starting a few hours 
after treatment. This subsides in a few hours. Dry- 
ness of the mouth or pharynx has not been noted. 
Four diagrams; 2 tables. 

STEPHEN N. Tacer, M.D. 
Urbana, Ill. 


Favus: Occurrence in Georgia—Report of Ten Cases. 
William L. Dobes. Urol. & Cutan. Rev. 52: 729-734, 
December 1948. 

Ten cases of favus of the scalp, 9 in a single family, 
are recorded. Seven of the patients were treated by 
roentgen epilation—400 r of unfiltered rays being given 
per area exposed. The five-point Kienboeck-Adam- 
son method was used with the following factors: 100 
kv., 6 ma., 12-inch target distance. The scalp was 
shaved prior to epilation. All crusts were washed off 
daily and 5 per cent ammoniated mercury ointment 
was applied twice daily for one week and once daily 
thereafter until the hair began to grow. Epilation was 
almost complete in four weeks, and in all cases there was 
regrowth of hair. In one case a reinfection after four- 
teen months received a second epilation. 
Four photographs; 1 genealogical chart. 


program of the Atomic Energy Commission. This 
program is divided into 4 parts: (1) the maintenance 
of health of the workers of the commission and its con- 
tractors; (2) the protection of environmental health; 
(3) the development of basic research; (4) the eX 
ploration of values of the new sources of energy avail- 
able themselves and the value that very short-lived 
radioactive isotopes may have in cancer research and 
cancer therapy. 


Graves’ Disease: Treatment with Radioiodine (I). 
Mayo H. Soley, Earl R. Miller, and Nadine Foremas. 
J. Clin. Endocrinol, 9: 29-35, January 1949. 

In 1948 (M. Clin. North America 32: 3, 1948. Abst. 
in Radiology 52: 154, 1949) Soley and Miller presented 
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the results of treatment with radioactive iodine in 33 
cases of Graves’ disease. Now 68 patients have been 
studied and sufficient data are available to permit re- 
porting the results in 46 of these. 

A patient is considered to have responded satisfac- 
torily to treatment by I'*' if within approximately four 
months the signs and symptoms of thyrotoxicosis have 
disappeared, the thyroid has returned to normal size, 
and the basal metabolic rate, level of serum protein- 
bound iodine, and other laboratory findings are within 
normal limits. Forty-two patients fell into this cate- 
gory: the other 4 failed to show a satisfactory response. 
The failures are felt to be due to a conservative approach 
to therapy in the early phases of the study. 

Animal experimentation was carried out to deter- 
mine the effects of massive doses of I'*' upon tissues 
surrounding the thyroid, and the pathologic changes are 


EFFECTS OF 


Effect of Roentgen Irradiation on the Gastric Mucosa. 
William E. Ricketts, Joseph B. Kirsner, Eleanor M. 
Humphreys, and Walter Lincoln Palmer. Gastro- 
enterology 11: 818-832, December 1948. 

This report describes a gastroscopic study of a series 
of peptic ulcer patients who received roentgen irradia- 
tion over the fundus and body of the stomach. The 
total quantity of radiation varied from 1,100 to 2,500 r, 
given in divided doses. 

The characteristic gastroscopic features following 
irradiation consisted of redness and edema of the mu- 
cosa, hemorrhage, and adherent exudate. These 
changes were noted in 75 of the 77 patients examined 
one week to three months after irradiation, at a time 
when the gastric acidity was significantly reduced. 
The severity of this “irradiation gastritis’’ is directly 
proportional to the decrease in gastric secretion. The 
inflammation usually is transitory and is followed by 
atrophy, which is consistently present in patients with 
anacidity of two or more years duration. The nodular 
cobblestone-like features of “hypertrophic gastritis” 
usually disappear following roentgen irradiation, the 
mucosa assuming a normal or mildly atrophic appear- 
ance. 

Development of severe ‘irradiation gastritis” in this 
group of patients was not manifested clinically by 
symptoms. 

Illustrative case reports are included. 

Thirteen illustrations; 5 tables. 

C. R. PERRYMAN, M.D. 
Baton Rouge, La. 


Prolonged Achlorhydria Following Diagnostic Gastro- 
intestinal Roentgen Studies: Report of a Case. M. C. 
F. Lindert and Michael F. Koszalka. Gastroenterology 
11: 930-933, December 1948. 

The authors briefly report the case of a 30-year-old 
veteran in whom an achlorhydria developed and per- 
sisted for three and one-half years following repeated 
gastro intestinal roentgen studies. A post-irradiation 
ulcer on the skin of the lower left posterior thorax had 
been present for four years. The authors conclude, on 
the basis of one case, that a prolonged achlorhydria can 
be produced by irradiation but at the expense of dam- 
age to the skin and internal organs. 

Three tables. C. R. PerryMAN M. D. 

Baton Rouge, La. 
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described. It was found that upwards of forty times the 
maximum therapeutic dose (in microcuries per kilo- 
gram) used in man is required to produce serious dam- 
age in contiguous structures in mice and rabbits. 

The uptake of radioiodine by the thyroid in untreated 
Graves’ disease was found to average 61 per cent, 
and in the treated patient 16.6 per cent. There ap- 
pears to be a paradoxical lack of correlation between 
clinical response to treatment and the number of micro- 
curies per gram delivered to the thyroid. 

I'%! jin doses of 2 millicuries or more causes clinical 
and laboratory changes that point to tissue destruc- 
tion (thyroid). After therapy with I'*!, exophthalmos 
progresses less than in patients treated by subtotal 
thyroidectomy and more than in patients treated with 
x-rays. In 2 patients in this series myxedema devel- 
oped. 


RADIATION 


Effect of Nitrogen Mustard and X Irradiation on 
Blood Coagulation. Leon O. Jacobson, Edna K. 
Marks, Evelyn Gaston, J. Garrott Allen, and Matthew 
H. Block. J. Lab. & Clin. Med. 33: 1566-1578, De- 
cember 1948. 

A prolonged clotting time was produced in rabbits by 
the intravenous administration of 3 or 4 mg. of nitrogen 
mustard per kilogram of body weight and the amount 
of protamine necessary to produce clotting in the heparin 
tolerance test was increased. The mechanism of this 
prolonged clotting time and altered heparin tolerance is 
probably identical with the mechanism previously 
described following x-radiation, that is, an increase in a 
circulating heparin or heparin-like substance. This is 
substantiated by the facts that the prothrombin time, 
fibrinogen, and calcium levels were normal in the ani- 
mals with a prolonged clotting time; no fibrinolysin 
was demonstrated; and antiheparin substances, such as 
toluidine blue and protamine, were capable of reversing 
to normal values or significantly reducing the 
prolonged clotting time for varying intervals. A 
recent report by these same workers has shown that 
therapeutic doses of nitrogen mustard produce this 
same effect in the human being (Smith, Jacobson, e¢ a/.: 
Science 107: 474, 1948). 

Another significant point found in this work is that 
following intoxication with either nitrogen mustard or 
x-ray, the clotting time is almost always significantly 
increased prior to significant reduction of platelet values. 
Spontaneous recovery of both the clotting time and the 
low platelet count occurs at practically the same time. 
Reversal of the clotting time and heparin tolerance to 
the normal range by the intravenous administration of 
toluidine blue or protamine sulfate did not significantly 
alter the platelet level. It is felt, however, that these 
facts do not necessarily indicate that platelets have no 
part in the production of these findings. 

It is suggested that this potentially serious clotting 
defect may be produced by other agents producing toxic 
effects directly or indirectly on the blood-forming tis- 
sue. This should be borne in mind, since a method of 
treatment, namely, antiheparin substances, is available 
which may make it possible to pass the critical period of 
potential hemorrhage until spontaneous recovery 
ensues. 

Nine charts; table. Evererr L. Prrxkey, M.D. 
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Influence of Temperature on the Response of Frogs 
to X Irradiation. Harvey M. Patt and Marguerite N. 
Swift. Am. J. Physiol. 155: 388-393, December 1948. 

In a previous note (Federation Proc. 7: 90, 1948), the 
authors reported that low temperature treatment of 
frogs after total body exposure to x-rays greatly pro- 
longs their survival. The present studies were under- 
taken to determine (1) whether this altered radiosensi- 
tivity is due to a decrease in the rate of development of 
radiation injury or actually reflects a more rapid and 
complete recovery from the effects of irradiation and 
(2) whether body temperature during exposure influ- 
ences the radiation reaction. Sinc2 the overt response 
of the frog, a poikilotherm, to x-radiation appears to be 
rather similar in many respects to that observed in the 
mammal, it was thought that these studies might be of 
practical as well as theoretical interest. 

The authors’ conclusions are as follows: toxicity is 
not influenced by altering body temperature of frogs 
during and/or for the first twenty-four hours after total 
body x-irradiation with 1,000 r and 3,000 r. Survival 
is greatly enhanced, however, as long as the animals are 
kept in the cold (5°-6° C.) continuously after the ex- 
posure. This altered sensitivity is due apparently toa 
decrease in the rate of development of radiation damage 
(prolongation of the latent period) rather than to any 
appreciable recovery. When the animals are removed 
from the cold after periods of sixty to one hundred and 
thirty days, there is no change in absolute survival nor 
any clear difference in the time course of deaths from 
that observed in irradiated animals maintained at 23° 
C. These findings indicate that the metabolic level 
during exposure does not influence the over-all radiation 
reaction in frogs and that the primary process of radia- 


tion damage is not repaired in the metabolically de- 
pressed animal. 
Four graphs; 1 table. 


Incidence and Origin of Androgenetic Males in 
X-Rayed Habrobracon Eggs. Anna R. Whiting. 
Biol. Bull. 95: 354-360, December 1948. 

In x-rayed Habrobracon eggs few or no deaths of 
androgenetic embryos occurred in spite of their develop- 
ment in cytoplasm irradiated with doses from 6 to 15 
times that lethal for the egg nucleus. 

It is definitely established that androgenetic develop- 
ment occurs in Habrobracon after irradiation in meta- 
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phase I. The percentage of eggs developing fap 
androgenetic adults is low (1.57 per cent) ; 54,000; 
highest dose at which androgenetic males were j 
although the lethal dose for the egg chromosomenm 
their stage is 2,400 r. 

Cytologic study of 294 such eggs showed 3 t be 
undergoing androgenetic cleavage while 3 others uum 
possibly preparing for it. A maximum of 6, or 2,64 per 
cent, does not differ markedly from androgenetic samp 
vors. It must be concluded that androgenetic embryag 
at the doses used are as viable as embryos developingiy 
untreated eggs. 

Chromatin bridges which appear in the mitotic dim 
sion II after treatment in the first mitotic metapham 
distort and retard the pronucleus of the egg soma 
times to such a degree that the sperm pronugagem 
cleaves and develops into a normal fertile haploid mal 
with paternal traits only. The failure of androgensie 
males developing in these eggs can be explained on#ie 
almost complete absence of the chromatin bridges afim 
treatment by x-rays in the first meiotic prophase, 

CHALMERS S. Poot, 
University of Arkansag 


Negative Effect of Folic Acid on Irradiation Leukp 
penia in the Cat. William S. Adams and John@ 
Lawrence. Am. J. M. Sc. 216: 656-660, December 

The title of this article very effectively summarmm 
the content. In the cat, under controlled condition 
following administration of both oral and subcutaneom 
folic acid before, during, and after whole body irradi 
tion, there was no demonstrable difference in either tit 
amount or severity of the leukopenia, which regulagy 
occurred. Control animals not receiving folic a 
responded almost identically to those that were give 
folic acid, both prophylactically and therapeutically 
It is carefully pointed out that it should not be Gm 
strued that these results are comparable to figuresm 
which partial or regional roentgen therapy is employal 
It is not inconceivable that some of the leukemias wil 
developed during the course of prolonged roentga 
treatment, particularly of the thorax and abdomena® 
sult from interference in the production, absorptiong® 
utilization of substances such as folic acid by virtie® 
the effects of roentgen rays on the gastro-intestinal tram 

Five charts; 3 tables. Everett L. Pirxey, MD 

University of Louisvillé 
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